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PEEFACE. 



The reader will kindly remember that this book is 
the record of work done in the scanty leisure of a very 
busy man ; it does not profess to be a monograph. A 
monograph should contain drawings and descriptions 
of all species of the group treated of which are found 
within the district included in the work; it should 
describe each species in all its stages, and it should give 
full particulars of the anatomy, development, habits, 
classification, &c. This book only describes and figures 
such species as I am acquainted with living in the dis- 
trict, and gives such information 'respecting them as I 
am possessed of — a very different matter from the ideal 
monograph ; for I am not sanguine enough to imagine 
that my almost unaided labours, confined to such times 
as could be spared from the practice of my profession, 
and from other pursuits, duriug the last few years, 
have been sufficient to discover all, or nearly all, of the 
British species ; or that my knowledge of their organi- 
sation, and of the various biological facts connected 
with them, is anything but a very small contribution 
towards what it is possible for the human mind to 
attain to, or even towards what will probably be 
known some day. Although a perfect monograph 



11 PREFACE. 

possibly never has been and never will be written, yet, 
on many subjects, successive investigators have gradu- 
ally accumulated a mass of information which entitles 
a book sweeping it all in to be called a monograph : 
this is not the case in any branch of the Acarina ; 
especially in that of the Oribatidcey for the known 
researches are exceedingly few. Some five years ago, 
when I first turned my attention to the subject, there 
was hardly a single record of the capture of any 
species in the British Isles, and very little was known 
concerning them. Two or three Continental works, 
which will be found noticed in the chapter on biblio- 
graphy, gave a partial insight into the fauna of this 
family in France and Germany, but these works are 
no freer from errors than the early treatises on other 
groups. The immature stages were only professed to 
be known in twelve instances, and some of these were 
wrong. Nicolet's was the only work dealing with the 
anatomy in any way ; and, excellent as his book is, the 
mistakes in this portion of it are neither few nor 
slight. Thus I was thrown chiefly upon **my own 
resources," and it is not by one man's original investi- 
gations or collections made during five years that a 
monograph is formed. 

It must not be supposed from the above remarks 
that this book has been slightly or carelessly put 
together. As regards the British Orihatidce I have 
been strictly a pioneer, but I do not think that I have 
spared pains to make the work as complete as the 
circumstances permitted, and I believe that it is suffi- 
ciently so to be of substantial service to future workers 
on the same subject. 

My collecting has extended over the period above 
named, and has been conducted at Epping Forest, 
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in Essex; Dorking, Wandsworth, and Mortlake, in 
Surrey ; at Hoddesden, in Hertfordshire ; at Hopwas 
Wood, near Tamworth, in Warwickshire ; at Swanage, 
in Dorsetshire; at Lynton and Chagford, in Devon; 
at the Land's End, Cornwall; at Swaledale, Teesdale, 
and Eskdale, in Yorkshire ; and on the shores of 
Loch Maree and Loch Ewe, in the Ross-shire High- 
lands. In addition to this, Mr. C. F. George, of 
Kirton Lindsey, in Lincolnshire, has searched that 
neighbourhood for me; and I have received ample 
supplies of material from Stone, in Staffordshire, 
through the kindness of Mr. E. Bostock, of that place. 
I have also had contributions from Leeds and from 
other places. The only one of these spots where I 
have detected what appears to be a local fauna is the 
Land's End. 

Probably no portion of the work has been more 
laborious or more interesting than that of tracing the 
life-histories of the different species so as to ascertain 
the immature stages ; this has, in every instance, been 
done by actually rearing known specimens in confine- 
ment, each specimen being in a glass cage which did 
not contain any other creature except the one to be 
watched. Thus I think there is practically a certainty 
that the results obtained are correct, but the amount 
of care and attention required is probably greater than 
any person who has not tried a similar process would 
believe. The creatiu'es are minute, scarcely visible at 
all to the naked eye. When in the cage (or cell) 
every inspection must be made under a microscope of 
some sort ; the creatures hide in the moss or blotting 
paper, which it is necessary to put into the cell (for 
they must be fed and kept damp), and yet they must 
be examined to see what is going on. They must not 
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ever be touched with a needle or any hard instrument. 
Many of them take months to have their changes 
traced ; indeed, I have had a single specimen alive in 
the cage for over a year before its changes were com- 
plete, so that I might say with certainty to what species 
the larva or nymph belonged. During this time the 
cage must be examined every day, and it must be 
ascertained that the proper hygrometrio condition is 
maintained. There must not be drops of condensed 
moistiu'e on the glass, and yet the air in the cell must 
be kept damp. I have often had fifty such cages in 
action at one time, each one with its inhabitant ; the 
cages must accompany the observer in every journey, 
as a few days' neglect would kill all the specimens. 
For my own part I should have been wholly unable 
to devote suflScient time to the care of the captives, 
and it is therefore to my wife's patient attention to 
them, and to her skilled hand in moving them that I 
owe my success in rearing them. 

Such anatomy as I am enabled to present to 
the public has not been traced without diflBculty; 
the extremely minute size of the objects, the dark 
colour, opacity, and excessive hardness and brittleness 
of the chitinous exo-skeleton, and the softness and 
delicacy of the internal parts have rendered the task 
far from easy. In describing the anatomy I have not 
relied on any previous writer without verification; 
indeed, I have endeavoured to carry the same system 
.into the other parts of the book, and where I have 
been unable to do so I have called attention thereto. 

The time at my disposal has not enabled me to 
make any investigations into the embryology of suflB- 
cient importance for me to think it desirable to insert 
them in the present volume. I have considered it 
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better to omit that subject for the present, hoping to 
deal with it more fully hereafter, 

I have great pleasure in acknowledging the obliga- 
tions I am under to the Rev. Prof. T. Wiltshire, the 
Secretary of the Ray Society, for his unfailing courtesy 
and attention during the progress of the work; to 
Prof. C. Stewart, of St. Thomas's Hospital, for the 
assistance of his excellent opinion and advice as to the 
results obtained in the investigation of the internal 
anatomy; to Mr. Rhein for his careful engraving 
of my drawings upon stone, and the pains he has 
taken to reproduce my effects as far as the means at 
command permitted ; to Mr. E. Bostock, of Stone, for 
assistance in collecting in his neighbourhood ; and to 
Mr. C. F. George, of Kir ton Lindsey, for similar aid 
at an earlier period ; to Mr. C. 0. Waterhouse, of the 
British Museum, for advice on various points ; and to 
M. P. Mdgnin, of Versailles, Dr. P. Kramer, of Halle, 
Dr. G. Haller, of Putbus, Profs. G. and R. Canestrini, of 
Padua, Prof. A. Berlese, of Padua, Prof. A. Croneberg, 
of Moscow, Prof. A. L. Donnadieu, of Lyons, Prof. T. 
Thorell, of Upsala (and Genoa), Herr Konnike, of 
Bremen, Dr. H. Henking, of Gottingen, Dr. C. 
Norner, of Vienna, M. F. A. Forel, of Lausanne, and 
others for reprints of their papers and information as 
to their researches affecting the Acarina ; also to Mr. 
P. Cameron, of Glasgow, and Herr Poppe, of Bremen, 
for the opportunity of examining collections of Oriba- 
tidce formed in those places respectively ; and last, but 
not least, to Prof. T. Rupert Jones, for his able 
assistance in revising the literary part of the work. 

I propose to deposit in the British Museum a type 
series of microscopical slides of the species described 
by me in this work, and, if possible, duplicates with 
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the Royal Microscopical Society and the Quekett 
Microscopical Club, which societies have special faci- 
lities for the preservation of microscopical objects. 

Finally, I may say that if I succeed in introducing 
a comparatively new subject to my countrymen, and if 
the study gives to others half the pleasure that it has 
given to me, I shall be well rewarded for my labours. 

ALBERT D. MICHAEL. 



Oadoqan Mansions, 

Sloans Square, London; 
6th March, 1884. 
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CHAPTER I. 

INTBODUCTOEY, AND AS TO DISTRIBUTION. 

The family of Acanna^ which is the subject of the 
present work, forms a perfectly distinct group, no 
member of which is hkely to be mistaken, by a person 
accustomed to examine them, for a species of any other 
family ; notwithstanding this it is far from easy to 
place succinctly before the reader a few leading char- 
acteristics by which he can at once recognise them. 
I shall, in the chapter on classification of Acarinaj 
endeavour to meet this want to the best of my ability ; 
for the present it may be suflBcient to say that they are a 
family presenting the following characters. The integ- 
ument of the adults is almost always hard and chitinous. 
On each side of the dorsum of the cephalothorax is 
placed a conspicuous organ, hitherto considered, I 
think erroneously, to be a stigma. These organs are 
usually raised, chitinous rings or tubes ; I call them 
the pseudo-stigmata. From inside each springs a 
structure which Nicolet calls a protecting hair, but 
which I believe to be a sense-organ, and speak of, in 
this work, as the pseudo-stigmatic organ. This part, 
be it hair or organ, is of infinitely varying form, being 

VOL. !• 1 
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scarcely alike in any two species ; but it is invariably 
present, and, with its pseudo-stigma, affords the 
simplest way of distinguishing the Orihatidce from 
other families, and the species from each other. The 
leg has always five moveable joints,* and ends in a 
monodactyle or tridactyle claw, without sucker or 
caruncle. The opening of the sexual organs is in the 
abdomen. The respiration is ordinarily tracheal in 
the mature creatures. The mandibles are almost 
always chelate. 

The adult forms probably have not the beauty of 
many other families of Acarina and Insects; but, on the 
other hand, some of the immature stages are amongst 
the most beautiful creatures of the order ; and only 
those who are not acquainted with the Acarina can 
suppose that none are beautiful. It is needless to say 
that the OribatidcB are highly interesting and instruc- 
tive, because the same thing may be said of every 
family of created beings ; no one can devote himself to 
the study of any class of organism without becoming 
from day to day more deeply impressed with the 
admirable manner in which its members are adapted 
to their wants, and the marvellous way in which the 
different parts are varied in different species, so as to 
provide more efficiently for their protection and con- 
tinuance. This fact of having constantly before his 
eyes the wonders of the individual fainily or order 
which he is investigating, is apt to cause the specialist 
to forget for the time that there are hundreds of 
other families equally interesting, beautiful, and 
wonderful in their construction and life-histories. It 
is only by endeavouring to base his special knowledge 
upon the wider foundation of general interest in the 
works of nature that the naturalist escapes this error, 
and appreciates the harmony between the particular 
class and other equally glorious types of life. Endea- 
vouring to bear all this in mind, I feel that I am not 

* There may be one or two instances in wbicli one joint is divided 
into two. 
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justified in saying that the Oribatidce have any claim 
on the biologist beyond that of any of the endless 
varieties of other forms of animals ; but I do say that 
they have an equal claim ; and I think I may confi- 
dently assert that any observer who inquires into the 
complex structure of these minute creatures, their 
singular life-histories, or the quaint and somewhat ex- 
ceptional habits of some of the species, will rise from 
his task fully rewarded for the time that he has 
spent. 

The Oribatidce are entirely of microscopic size, and 
without a microscope the keenest-eyed naturalist would 
do but little, as the largest known species are scarcely 
over the twentieth of an inch in length, while the 
smallest are under a fifth of that measurement. It 
will easily be understood that this very small size 
renders it far from easy to ascertain their structure, 
or to study their life-histories, particularly when we 
remember the diflSculty of their possessing, in the 
adult stages, a chitinous exo-skeleton of extraordinary 
brittleness, and often so black and rough that a very 
high concentration of light is necessary to see them 
properly ; while the necessity for using moderately high 
amplifying powers renders strong reflected light more 
difficult to obtain ; and, moreover, strong light is most 
unwelcome to the creatures, almost all of which live in 
comparative darkness, and avoid the light as much as 
possible. 

The whole family are, as far as I know, strictly vege- 
table feeders, although I have sometimes felt doubtful 
about PelopSy and it is not known that any of the 
species are injurious to man or his works. It is true 
that Nicolet says that if deprived of vegetable food and 
pressed by hunger they will attack and devour other 
softer bodied Acarina. Although I have not myself 
seen any instance of this amongst the large numbers of 
OribatidcB which I have, from time to time, kept in a 
living state for observation, it may none the less be true; 
possibly my captives have been too well fed to be under 
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the necessity of departing from their natural instincts. 
If true I do not see that it proves much ; the nat- 
ural food is vegetable, the trophi are entirely adapted 
to a vegetable diet, the contents of the intestines in a 
state of nature are vegetable, and a few exceptional 
instances, under forced artificial circumstances, do not 
appear to me to be important. 

The family of Acarina treated of in this work is 
probably the only large one no species of which is 
ever parasitic at any period of its existence, either 
temporarily or otherwise. The Trombidiidce are 
strictly predatory in the adult stage, but have larva9 
which, although not originally parasitic any more 
than a gnat or a leech, will yet attach themselves to 
the bodies of animals, or even man himself, and are 
usually separated only by death or artificial means, 
causing violent irritation while present, and passing 
by the name of harvest-bug in England and Bouget in 
France, and being the Leptus autumnalis of earlier 
acarologists. 

The small predatory family of the Cheyleti contains 
species such as Gheyletus parasitivoraXj C. heteropalpus^ 
&c., which, as M. M^gnin has shown,* are strictly para- 
sitic, although with a form of parasitism not contem- 
plated in Van Beneden's famous classification, viz. a 
parasitism beneficial to the host, as the guest Uves 
upon other parasites which are injurious to the 
host. 

Among the Hydrachnidce numerous members of the 
genus AtaXy &c., are parasitic in the gills and other 
parts of the fresh-water mussel {TJnio)^ &c. Their life- 
histories while parasitic have been well worked out by 
Van Benedent in the case of Atax ypsilophora^ and by 
Claparfede in that of Atax Boiizi.X The larvsB of the 
genus Hydrochoreutes attach themselves to aquatic 
insects ; I have found numbers adhering to the eyes of 

* Robin's ' Journal de Fanatomie et de la plijsiologie/ 1878. 
t ' Recherches siir Thist. nat. et le d6velop. de I'Atax jpsilopliora/ 
Bmssels, 1850. 
X " Studien an Acariden," * Zeit. fiir wise. Zool./ 1868. 
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the larvae of Libellulidcej and many of the genus 
Hydrachna are attached to aquatic insects such as 
Banatra, Nepa, i&c, during what may well be called 
the pupa stage, which fact was observed and described 
by Dugfes.* 

The lasodidcBy although, like the larvae of Tivmbidiidcej 
not originally parasitic, yet attach themselves in a 
quasi-permanent manner to animals, and draw nutri- 
ment from their hosts. 

The Oamasidce are most commonly parasitic during 
the nymphal stage, and the adult females are also fre- 
quently parasitic ; the extent of this parasitism is still 
a matter of extreme doubt. M^gninf is of opinion that 
they do not draw any nutriment from their host, but 
simply use it as a means of conveyance. I have else- 
where given my reasons for being somewhat dubious 
about this,t ^* there is not any doubt about the 
parasitism. 

The Tyroglyphidce are usually parasitic during the 
curious hypopial stage, although they do not seem to 
require any nutriment from the host ; and some species 
of the same family would appear to be parasitic in the 
adult stage, as Glyciphagus balcenarum. The Sar- 
coptidcB and Myobiidce are wholly and strictly parasitic 
during every stage of their existence. 

In marked centra-distinction to all these other 
groups of Acarina^ all known Oribatidm at every stage 
of their existence are free organisms, not in any 
way parasitic, and not looking to any host either for 
nutriment or conveyance. 

All members of the family are slow creatures, many 
of them sometimes remain motionless for hours, and 
it is by no means easy to distinguish some of the 
immature ones from the vegetable substances upon 

• "Deuzi^e m^moire sur Tordre des acariens," 'Ann. sci. nat.,' 
1834, 144. 

t "M^moire sur rorganization et la distribation zoologique des 
acariens de la fisunile des gamasides " ' Bobin's Journal de I'anat. et de 
la pbysioL/ Maj, 1876, p. 288. 

% • Journal of the Linnean Soc.,* 1881, *' Zool.," vol. xv, p. 297. 
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which they are found. Other species are not so 
inert, but rapid motion is not found in any. The 
mature forms are probably a trifle more active than 
the immature, but both are sluggish. Nicolet has 
taken the trouble to calculate the rate of progress of 
several species, from different genera, when actually 
walking, and as it may be interesting to some of my 
readers I give the results, which he has tabulated as 
follows : 





Distance (in miUimbtres) 


Names of Species. 


traversed per minute on 




tlie average. 


Pelops acromios 


18-75 


Ch'ibata alata . . . . 


16-80 


„ Edtvardsii 


28-50 


„ nitens . . . . 


10-50 


Leiosoma nitens 


8-45 


„ simile . . . . 


14- 


Notaspis bipilis . . . , 


50- 


Gepheus Intus . 


18- 


Eremceus tibialis 


21-18 


Tegeocranus cepheifonnis (lattis) 


7-44 


Daincmis auritus {clavipes) . 


56-66 


Nothms hoiridus 


-90 


TToplophora major {magna) 


10- 


„ nitens 


5- 


Hermannia crassipes (jncea) 


12-50 



I cannot help thinking that all Nicolet's specimens 
were not under equally favorable circumstances for 
making progress, but still doubtless he is fairly 
correct. I think his Bamceus must have had some 
unusual cause of excitement. I have always found it 
a very slow genus in spite of its long legs. 

It may possibly be remarked that the creatures 
should not be called slow; for in proportion to 
their size they are swifter than a man. The answer 
to this is, firstly, that speed in animals does not 
usually diminish in proportion to size, and, secondly, 
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that man is a very slow mover. Estimating the move- 
ments of the OribatidcB by those of most other Acari 
the diflference is very apparent; a Trombidium or a 
G^masid will often traverse over 100 mm. in a 
minute. 

The OribatidoB^ being without any weapons of 
offence, are more in need of defensive arrangements, 
and with these they are very fully provided. Many of 
them are detailed in the chapter on habits, but the 
varying modes of protecting the legs may be referred 
to here. The legs are the most vulnerable parts, 
because they could be readily seized by any small pre- 
datory creature, such as a Chelifer, &c., which would 
otherwise find the Orihatidce diflficult morsels to lay 
hold of when they ** sham dead/' as they generally do, 
and rely on the hardness of their chitinous coat. We 
accordingly find special and curious provisions to 
guard the legs. The most perfect arrangement is 
found in the exceptional genus Hoplophoray where the 
cephalothorax is not anchylosed to the abdomen, but 
is moveably articulated to it, and revolves upon pivots 
at the posterior sternal angles. The portion of the 
cephalothorax which projects beyond the abdomen is 
really little more than the rostrum, and is covered 
dorsally by the chitinous hood which usually protects 
the rostrum in Orihatidce forming the camerostomum, 
this is open below to give passage to the trophi, and 
when the cephalothorax is bent down, and the creature 
closed up, the open part of the hood is pressed against 
the ventral surface, the true dorsal surface of the 
cephalothorax being next the ground ; this will be best 
understood by reference to the plates illustrating the 
genus. The hood when thus closed shuts over the legs, 
but it would not be large enough to cover them were it 
not for another aud still more singular contrivance, 
which is that the ventral plate, instead of being fixed to 
the dorsal by its edges all round, is moveable, and capable 
of considerable elevation at its anterior end, where it 
is indented to allow the legs to pass. When the legs 
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are extended the ventral plate rises toward the dorsal, 
when there is an alarm the plate falls, leaving of course 
more space within, and into this space the legs can be 
wholly retracted ; the hood of the rostrum falls over 
the opening where the legs have passed, and the 
whole creature is as much a hard ball as a closed 
armadillo. 

Next to Hoplophoray the most perfect arrangement 
will be found in the sub-family Pterogasterince. The 
arrangement is best seen in some of the genus Orihata^ 
such as 0. alata, punctata J glohula^ lapidaria^ &c. ; here 
the chitinous plate covering the notogaster does not 
terminate all round where it joins the edge of the 
sternal plate, but the antero-lateral portion of it is 
prolonged laterally, so as to form wing-like expansions 
which curve downwards outside the legs, somewhat in 
the position of the pleurae in Asta^ms^ EomaruSj &c., 
but are not articulated like the pleuras, being unbroken 
continuations of the dorsal shield. These wing-like 
expansions are more or less flexible, and can be 
slightly extended or brought quite close to the body, 
at the will of the creature. The legs are so con- 
structed that they work freely in the narrow space 
between the wing-like expansions and the body, and, 
when flexed, they can be entirely, or almost entirely, 
covered up by the expansions. This would be thought 
sufficient protection, but several of the species of these 
genera, as, for instance, Oribata globulay 0. lapidaria, 
Pelops acroinioSj &c., share with other genera, which 
have not the aliform expansions to the abdomen, a 
third mode of protection, which I have called that by 
tectopedia. These are ridges which are carried to 
their greatest perfection in the genera GepJieus^ Tegeo^- 
cranus, and Notaspis ; as in those genera they provide 
protection for all the legs, whereas in Oribatay &c., 
the aliform expansions provide for the safety of 
the hind legs. These ridges are different in different 
genera and species ; in Cepheus and Tegeocranus 
they leave narrow, deep depressions between them, 
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into whicli the legs exactly fit, the leg being usually 
flexed, and one ridge lying within the flexure, the 
exterior ridge serving two legs. In Oribata the main 
ridge lies along the side of the cephalothorax, below 
the lamellae, and is usually prolonged forward and 
forms a sharp point ; a second and rounder ridge lies 
between the first and second legs, thus leaving between 
a straight trench which Nicolet regards as the basilar 
cavity, but the whole first leg lies within it. 

The ordinary English name for the Oribatidce is 
beetle-mites, and it is a most unfortunate one, because 
it gives many people the idea that they are parasitic 
upon beetles, and that the so*called species Acarus 
coleoptratorum of Linneus is a type of the Oribatidce ; 
this creature, however, belongs to an entirely different 
family, viz. the Gainasidoe. The name of beetle-mite has 
doubtless been given from the general resemblance in 
appearance of many, indeed most, of the species, to 
beetles ; this resemblance is, however, probably little 
more than superficial, as in most essential matters 
the Gamasidce are more closely allied to the true 
Insects than the Oribatidoe ; the first pair of legs being 
true walking legs in the Oribatidce and not used for 
any other purpose, whereas in the Gamasidce they 
are usually tactile organs, little, if at all, used for 
locomotion ; and, although pediform, and leg-like in 
size, they are really more closely allied to palpi, 
and are placed in close proximity to the mouth-organs. 
It is not, however, in England only that the expres- 
sion beetle-mite is used for the Oribatidce^ the Germans 
call them Kdfermilbenj which is, of course, the same 
thing. 

Finally, I may refer to the name of Oribatidce which 
comes from Oribata^ a name proposed in 1804 by 
Latreille * for a genus which included the whole of 
the present family. The name is euphonious, but not 
specially applicable; it is derived from two Greek 

* 'Histoire e^drale et particulaire des Cmstao^s et des Insectes/ 
Paris, 1804. ' uenera Crastaceonun et Insectomm,' Paris, 1806. 
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words, opoc a mountain, and jSaiW I go. I fear that, 
looking at the rates of progress shown by Nicolet's 
table, if one of the Oribatidce had to go up a moun- 
tain he would take a considerable time to perform 
the journey. It is possible that Latreille may have 
based his name not directly upon opoc and /SaiVw, 
but upon the proper name " Oribasus," Acteon's 
dog, derived from those two words. This genus 
of Latreille' s has practically entirely superseded 
the name of Noiaspis^ proposed by Hermann, pub- 
lished in the same year,* which is also derived 
from two Greek words, vcJroc, a back, and aaTric, a 
shield. This name is unquestionably far the more 
applicable of the two, but as OnbatidcB has been 
almost universally employed, I have retained it. It 
will be seen hereafter that Nicolet has revived the 
name Notaspis for a genus while retaining Latreille's 
name for the family. Great confusion has, however, 
arisen over the name Notaspis^ because Hermann 
unluckily included in it one species which he called 
cassidenSy and which is not one of the Orihatidw but 
belongs to Latreille' s genus Uropoda^ and is conse- 
quently one of the Gamasidce ; but the genus Uropoda 
is an exceptional genus, bearing a certain general 
resemblance to the Oribatidce^ and Hermann evidently 
mistook it for a member of that family. Upon this 
ground in late years Kramerf and CanestriniJ have 
treated Notaspis as a genus of Gamasidw^ notwith- 
standing that Latreille himself, in his * Genera Crus- 
taceorum, &c.,' pubhshed in 1806, gives Notaspis as a 
synonym of Oribata. The identity was recognised by 
Gervais in 1844,§ where he properly places cassidens 
in Latreille's Uropoda thus correcting a mistake as to 
this species which had been made by both Hermann and 

* * Memoire Apterologique/ Strasbourg, 1804. 

t " Zur Naturgeschioiite oinige Gatnngen ana der Familie der Gama- 
sidon," * Archiv fiir Naturges.,' 1876, p. 46. 

X ** Intomo agli acari ItaJiani," ' Atti del B. Instituto Yeneto di sci., 
let., ed arti,* ser. v, vol. iv (1877). 

§ ' Hist. Nat. dee Insectes Apt^res/ Walckenaer ; Paris, 1844. 
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Latreille. Kramer and Canestrini forgot tbat all Her- 
mann's other Notaspes are OribatidcB^ and that Nicolet 
has used the word Notaspis for a genus of OrihatidoB. 
Kramer has corrected this in later works. In this 
country, Mr. Francis P. Pascoe, in his useful zoological 
classification, has given Notaspis as equivalent to 
Oribates (using Koch's termination of the word, not 
Latreille's); but, to be absolutely correct, he should have 
stated it to be equivalent to the family (Orifcaftdce) not 
the genus, this being Hermann's original sense, or have 
shown it as a genus of the family, following Nicolet. 

With regard to the distribution of the Orihatidce^ 
we have not sufficient material for forming any exact 
statement, but we have ample reason for supposing 
that it is very wide. It might be anticipated that 
these minute and lethargic creatures would be very 
local, but on the contrary, this is far from being the 
case ; species which are either identical or extremely 
closely allied being found not only distributed over the 
greater part of Europe, but also in the burning plains 
of Algeria, Chili, and Egypt, and in the far arctic 
regions of Bell's Sound Spitzbergen, and of Franz- 
Joseph Land. A large proportion of the species found 
by Koch near Regensburg have been recorded by Nicolet 
in France, and in England by myself, and several in 
Switzerland by Claparfede, Haller, and others, and in 
Italy by Canestrini. Oribata lapidariay first found 
by Lucas in Algeria, is also an inhabitant of France 
and England; Thorel has recorded more than one 
species from Bell's Sound which is also found here ; 
and some short time since Captain Feilden sent me 
for examination a minute scrap of stone brought from 
Franz-Joseph Land, in a hole in which his sharp 
eyes had discovered an acarus ; it turned out that it 
was only the cast skin of a nymph, but even from 
this slender material I had little difficulty in recog- 
nising Oribata setosa, a species by no means uncommon 
in England, and one of those which Thorel had already 
obtained from Bell's Sound. 
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Probably the explanation or part of the explanation 
of the extended area over which these species are 
found, is that, being very small, very tenacious of life, 
and inhabiting moss growing on wood, Hchen, and the 
dead wood itself, both adults and ova would be easily 
carried on floating wood to distant localities. 
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CHAPTER II. 



TERMINOLOGY. 



It is a trite remark that an exact terminology is of 
the greatest value in scientific matters. I imagine 
that there is not any person bold enough to deny the 
proposition ; it is only when one comes to apply it 
practically that difficulties arise. It is comparatively 
easy for a man sitting down to an entirely new subject 
to devise a terminology which appears to him to be 
exact ; unfortunately other people do not always catch 
the precise idea which the originator of a technical 
term intended to convey, and the term consequently 
appears to them wanting in precision, and, in addition 
to this, new facts are demonstrated by subsequent 
observers which show that the original term includes, 
or does not distinguish between, two or more different 
things. It is, however, in spite of these difficulties, 
comparatively easy to give a fairly exact technical 
expression to the facts and details of an entirely new 
subject, if such a thing can be found. When, however, 
as must almost always be the case, others have been 
before oneself in the field, and also in numerous cognate 
fields, the matter ceases to be simple. One is con- 
fronted by two classes of obstacles, firstly, that differ- 
ent authors have used different terms for the same 
thing ; secondly, that different authors have used the 
same term in (Afferent senses. The first class of diffi- 
culty is sufficiently puzzling, because not only is it 
necessary to learn a fresh system of nomenclature for 
the works of each writer, which greatly increases the 
labour of investigation, but also there is always the 
uncertainty whether the expression used by one author 
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was, in his mind, exactly coterminous with that used 
by another, and thus an element of doubt is intro- 
duced, which is undesirable. The graver difficulties, 
however, appear to me to be those of the second 
class, viz. that the same word has been used by 
various persons to express things which are not iden- 
tical. When the respective authors are persons whose 
ability and care entitle their works to high considera- 
tion the later writer finds himself under the neces- 
sity of finding some mode of escaping from the 
dilemma, and four such modes present themselves. 
Firstly, he may throw overboard all previous sys- 
tems and devise an entirely new one for himself. 
Secondly, he may carefully investigate the question as 
to the sense in which the term was originally used, and 
adopt that. Thirdly, he may select that sense which 
seems to him to be the natural and proper sense of the 
term. Fourthly, he may adopt the sense which seems to 
him to have been most commonly adopted by writers 
on the subject which he is treating of. The first is far 
the easiest and pleasantest to the writer, but I fear it 
is not so to his readers ; it serves to encumber them 
with a fresh system of terminology in addition to those 
existing, which are too numerous ; and in my view 
every author should, to the best of his ability, endeavour 
to lessen, not to increase, the various complications 
above alluded to. The second presents many attrac- 
tions, and is, perhaps, the correct mode of dealing with 
the matter ; but, unfortunately, life is not long enough 
to enable men successfully to trace the origin of every 
term they employ, it is not always possible to do so, 
and if the original sense be ascertained it may often 
be one that has been wholly abandoned. The third 
mode is also very attractive to an author, it is one 
which he has a natural longing to adopt, and which, 
in some cases, must certainly be adopted, but it has the 
material disadvantage that what seems to oneself to 
be the proper and natural sense may not equally com- 
mend itself to another mind ; the reading may appear 
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overstrained, and, after all, although it is highly desir- 
able that technical terms should be apt, yet the main 
point is that they should be certain, i.e. that we should 
clearly understand what is intended to be expressed by 
them. These two last methods are also open to a very 
serious objection, which can only be avoided by the 
fourth mode ; this objection is that anyone using the 
book, and referring to the works of other writers, 
will find the same term differently employed, and, 
probably not apprehending this immediately, he will 
have great difficulty in reconciling what he finds in the 
two books, and will give their authors credit for either 
divergences, or harmonies of opinion which never really 
existed. Unfortunately there are numerous instances 
in which the principal writers upon the Acarina have 
used terms in a sense different from that given to the 
same word by writers on other branches of zoology ; 
and if I were to adopt the sense used by writers- on 
other groups, then this book would not correspond with 
foreign treatises upon the Acarina. I have therefore, 
not without doubt, come to the conclusion that nomen- 
clature, like practical optics, is a science of compro- 
mises, and that it is best, when possible, to use a term 
in the same sense as that employed by former writers 
on the same order, unless this appears to oneself to 
involve some manifest error, even although in one's own 
opinion the expression may not be happily employed. 
I have, in accordance with this view, endeavoured, as 
far as I could, to employ terms in the mode adopted by 
previous naturalists studying the Acarina^ unless I saw 
some substantial reason for not doing so. I have, how- 
ever, added a glossary, giving, as far as I can succeed 
in doing so, a definition of the sense in which each 
doubtful term is used in this book. 

I will now give a few examples of the different use 
of terms above spoken of. 

The word epvmeroii is one of some importance in the 
terminology of Acarina^ because it has been largely 
used by certain very eminent writers, and at least 
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one of these has employed it to express what he 
relies on as one of the main structural facts by which 
he divides the order into families, or larger divisions, in 
one of the best classifications yet pubUshed. These 
authors are M. Charles Robin and Dr. Fumose of 
Paris, M. P. M^gnin of Verseilles, the late Edouard 
Claparfede of Geneva, Dr. R. Bucholz of Dresden, &c. 
These writers, who are certainly sufficiently high 
authorities, all use the word epimera to signify certain 
chitinous bands or bars, of irregular shape, embedded 
in the sternal cuticle, and which form supports for the 
00X89 of the legs, and are themselves frequently con- 
nected with a sternum or mid-stemal ridge, or with 
other chitinous pieces which are connected therewith. 
M. Robin does not leave us in any doubt as to his 
meaning, for in one of his works* he gives the follow- 
ing footnote : — ** L'epimfere est cette pifece unique de 
chaque c6td, ou accompagn^e d'autres parties, avec 
laquelle s'articule la hanche des pattes chez les ani- 
maux articul6s." This, however, does not agree with 
the sense in which the word epimeron is used by writers 
upon the Crustacea, such as Milne Edwards, Huxley,t 
&c. The epimera of a cray-fish are plates lying out- 
side the insertions of the coxae and between them and 
the pleurae, and in Dunman's glossary of biological 
terms an epimeron is stated to be, "in the Crus- 
tacea, that part of the lateral wall of a somite which is 
situated external to the articulation of the appendage." 
Among entomologists, Andouinf and Macleay§ used 
dpim^re and epimerum more in Robin's sense, for the 
support of the coxa, being the part which Burmeister|| 
called omium in the prothorax, scapula in the meso- 
thorax, and parapleuron in the metathorax. 

• ** M^moire anatomique et zoologiqne but les Acariens des genres 
Chejrletns, Glyciphaffus, et Tyroglypnns," * Robin's Jonnial de Tana- 
tomie et de la physiologie,' 1867. 
t * The Crayfish,' 1880, p. 143. 
+ ' Ann. Sci. Nat.,' t. i, pp. 97—416. 1824. 
' Zoolo^cal Journal,' toI. y, p. 145, 1830. 
' Manual of Entomology/ English translation, 1836. 
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The use of the term epimeron as applied to the part 
in Acarina, for which Robin and others use it, is pro- 
bably due to Dujardin,* who first maintained its 
identity with the part called ^pimfere in insects. I 
have thought it best upon the whole for the purposes 
of this work to follow the writers upon the Acarina^ 
and not those on Crustacea in the use of this term. 

Another word used in different senses by acaro- 
logists and entomologists is vertex^ a word the original 
meaning of which is doubtless the crown of the head ; 
and this is the sense in which it is used by Burmeister, 
who says :t " Vertex is the upper flattened portion of 
the head, upon which very generally the simple eyes or 
ocelli are placed." The term is thus used by Mr. E. 
C. Ryet for the space between the occiput and the 
clypeus. This part appears to be included in the epi- 
cranium of Huxley. § Nicolet|| uses the expression 
" vertex " for the whole dorsal surface of the cephalo- 
thorax, not including the rostrum; his hairs of the 
vertex, or interstigmatic hairs — for he uses the two ex- 
pressions indifferently — are placed near the posterior 
margin of the cephalothorax almost at its junction 
with the abdomen ; this is evidently a different thing 
from the crown of the head proper. What Nicolot 
calls vertex Claparfede calls Vorderschild. In this book 
where I have used the expression ** vertex" at all, 
I have added dorso, treating " dorso- vertex " as cor- 
responding to cephalo-thorax, and have employed the 
compound term in Nicolet's sense. 

Another matter in which authors use different names 
is the identification of the joints of the legs : and first, 
as to the word " joint," I employ it, not because I like 
it, but because it has been habitually used by English 

• * Observateur an Mioroscope,' Paris, 1843, p. 147, 

t Op. cit., p. 50. 

i •Britisli Beetles,' p. 22, 1866. 

§ ' A Manual of the Anatomy of Invertebrated Animal a,* Londoni 
1877, pp. 401, 426. 

II "Hist. nat. des Acariens qui se trouvent anx environs de Parisi" 
' AirchiTea da Museum/ t. vii, p. 381, 1855» 

VOL. I. 2 
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writers; it seems to me uncertain, because it may 
mean either the articulation or the portion of the 
appendage between two articulations. I prefer the 
French expression, "pifece," but in this work I have 
used the expression " articulation " for what we may call 
the actual hinge, and "joint" for a rtioveable portion 
of the appendage lying between two articulations, or, 
in the case of the distal joint, beyond the last articu- 
lation. 

The various names which authors have given to the 
joints of the legs in ^carn?.a arise doubtless in many cases 
from differences of opinion as to homologies, and not 
from mere diversities of nomenclature. Thus Nicolet 
treats the claws, ungues^ as a joint, which he calls the 
tarsus ; Nicolet's tarsus is thus diflFerent from the tarsus 
of other writers, except Donnadieu,* and does not agree 
with the nomenclature used relative to insects. I 
have not followed Nicolet in this respect. In order to 
make up for this additional joint Nicolet treats as a 
metatarsus what other writers call the tarsus. Lan- 
quetin and Robin, on the contrary, use metatarsus 
only for the penultimate joint in those Acarina which 
have seven joints to the leg exclusive of the ungues. 
By the above-described mode of dealing with the claws 
and distal joint of the leg, Nicolet brings his tibia to 
the same joint which most writers distinguish by that 
name ; but here again we find a discrepancy in some 
writers, like Robin, calling this joint " la jambo," and 
reserving tibia for the sense in which Savigny used it, 
namely, for the joint next to the metatarsus (or tarsus) 
in those Acarina having at least six joints to the leg, 
where he considers that the sixth joint is produced by 
the division into two of the joint called jambe by 
Robin and tibia by Nicolet. The proximal one of the 
two joints produced by this division, Savigny, Fumose, 
and Robin call the genual, which term is again used by 
Nicolet to represent not the genual of Savigny, but the 
third moveable joint which Robin and others call the 

* * Bechercbes pour servir K Fhistoire des T^tiunyques/ Lyons, 1875. 
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femur or femoral, and Domiadieu first article. The 
second moveable joint is called trochanter by Robin 
and others, but is called femoral by Nicolet and con- 
dyle by Donnadieu, Pagenstecher, and Dugfes. The 
first moveable joint is called hanche or rotule by 
Robin, Dugfes, and Dujardin, it is called exinguinal by 
Nicolet, trochanter by Pagenstecher, and racine du 
membre by Donnadieu. 

I have, in the chapter on anatomy, given my reasons 
for deciding in this work to call the first moveable joint 
" coxa," the second " femur " (considering it to be com- 
posed of the femur and trochanter undivided), the third 
** genual," the fourth "tibia," and the fifth " tarsus." 
This seems to me to carry out the analogies of the 
joints, and to present to the mind a name which, in 
its ordinary sense, will at once convey the idea of 
what the office of the joint really is ; and, where the 
best authorities disagree so widely, and the homo- 
logies are, to say the least, doubtful, I think one may 
be excused for preferring the analogies. 

The following table relative to the nomenclature of 
the diflferent joints of the leg may be useful to those 
consulting various authors : 



Author. 



1st 

moveable 

joint. 



2nd 

moveable 

joint. 



I 

Pagenstecher 

Dng^ 

Robin, Fumose, 

M^gnin 
{Michael (earlier 

papers) 
Nicolet 
Donnadien 



Trochanter | Femoral 
Trochanter Femoral 



Hanche or 
rotnle 
Coxa 



Trochanter 
Trochanter 



Michmel (this book) 
Dojardin 



Exingninal .Femoral 

Racine dn Condyle 
membre 
(this, how- 
ever, is not 
moveable) 

Coxa Fcmnr 

Hanche 



3rd 
moveable 



4th 
moveable 



joint. I joint. 



La jambc 
Femur 

Femur 

Genual 
1st article 



Qenual 



Jambe 

4th joint 

Tibia 
2nd article 



Tibia 



5th 

moveable 

joint. 



Tarsus 
Trtrsus 
Tarsus 

Tarsus 

3Ietatnrsus 
3rd article 



Tarsus 
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CHAPTER III. 

THE HISTORY OP LITERATQRE RELATIVE TO ORIBATID^. 

This chapter will necessarily be a short one, for the 
material is scanty. I had thought, therefore, of com- 
bining this with the next, but it may probably be more 
convenient to those using this as a book of reference 
to have their attention drawn to such authorities as 
exist in a short separate record, not complicated by 
the more elaborate subject of classification. More- 
over, some of the books serviceable to the student do 
not touch upon classification. 

It may be stated at once that (exclusive of my 
own former papers) there are only two serious 
attempts, in any language, to deal with the Oribatidce 
of any country as a whole ; the other writings are 
scattered references to particular species. These two 
works are the undermentioned monographs by Koch 
and Nicolet ; including, in the former, the two works 
which that author has left us on the subject. 

Linneus* notices only one or two species ; he does 
not separate them from other Acarina. 

De Geert has noticed some two or three species ; 
one, which he calls CorticaliSy Nicolet supposes to be 
Damceus geniculattiSy but this I doubt, and another, 
evidently an Orihata^ of which the species is not dis- 
tinguishable. 

GeofiroyJ noticed some very few species, chiefly 
those which had been noticed before. 

* * Systema NatuwB,' vol. ii, 1736. • Fauna suecica/ 2iid edit, 1761 
(really due to Latreille). 
f ' M^moire i>oar servir & lliist. nat. des insectes,' Stockholm, 1778. 
% * Histoire des insectes des environs de Paris,' 1764. 
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Sclirank* also notices much the same species. 

Latreille, in his various works, which are referred 
to more in detail in the next chapter, was the first, as 
will be there seen, to attempt a classification of the 
Acarina on something approaching to the modern 
system, and in some of his works may be found 
references to several species of Oribatidce.f 

In 1804 the work of Hermann J was published ; in 
this several species were well figured; indeed, the 
figures are so good that, although the descriptions 
are often imperfect, there can be but little doubt about 
any of Hermann's species, and it was a remarkable 
production for the date. 

Dugfes,§ who has been the foundation of so much of 
our knowledge of the Acarina^ treated the Chibatidw 
more shortly than any other family ; indeed, with the 
exception of what we now call Hoplophoray he contri- 
buted but little to the history of this particular 
division. 

It is now the time to notice C. L. Koch's great 
work, I which is at once the principal book of reference 
and the terror of the acarologist. The work is a 
marvel of human industry. Koch, in addition to the 
other orders which he treats of, collected a number of 
species of Acarina of all families, such as probably no 
naturalist has ever captured before or since ; he figured 
(with coloured figures) and described everything he 
got, and he named and classified them. I firmly 
believe that his drawings and descriptions are all 
honestly taken from living or lately captured speci- 
mens, all from the neighbourhood of Regensburg 
and the naturalist would be rash, indeed, who ven- 
tured to name, as newly discovered, one of the Acarina 

* ' Enum. Ins. AustrisB indig. ; ' Angnsta Vindlicorum., 1781. 
t ' Hist. nat. des crustac^ et des insectes/ t. vii, 400. 

I ' M^moire apt6roIogiane/ Strasbourg, 1804, in fol. 

f " Becherches sor Torore des acariens," 'Ann. Sci. nat.,' 1839, three 
memoirs. 

II ' Dentschlands Onxstaceen, Miriapoden and Arachniden,' Begens- 
boirg, 1834-9 ; forming Hefts 1 to 40 of Heinricli Scbafer's ' German 
Ins^jts.' 
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of any family, without first searching Koch to see if 
he had found it; but, unfortunately, the extent of 
Koch's labours prevented his giving the close atten- 
tion to each species necessary to distinguish it from 
others ; every specimen which he caught, and which 
differed in any degree from what he had found before, 
was immediately named and figured, without stopping 
to ascertain whether it was a mature or simply a 
nymphal form, or whether it was only one sex of a 
creature, the other sex of which had already been 
recorded ; nor did the matter stop here, for Koch some- 
times made two or three species out of the identical 
nymph at different ages, and he made species from 
differences of colour due only to the food which the 
creature had been eating last, and from other equally 
unimportant matters. This is extremely puzzling to 
the student. It has already been pointed out by 
other writers. I have, in this book, endeavoured to 
identify Koch's species, and to show synonyms as far 
as I have been able ; but the reader must remember 
that when any species, except a very strongly marked 
one, is referred to Koch, it does not mean more than 
that there is a reasonable ground for beUeving that the 
species found in England is Koch's species, and that I 
have given the foreign author the benefit of the doubt, 
as I always endeavour to do. Koch's figures and 
descriptions are not suflBciently exact to enable one to 
speak with certainty. 

Koch's * Deutschlands Orustaceen,' &c., does not 
contain any classification or description of genera, but 
he wrote a subsequent work to supply the deficiency.* 
This book is the foundation of most of our modem 
genera ; but, if the ' Deutschland's Orustaceen ' be 
confusing from its number of species, the 'Arachnid en- 
system ' is equally troublesome from the vagueness of 
definitions of genera ; Koch certainly had not a genius 
for classification, or, if he had, he did not exhibit it in 
his descriptions of the generic characters of Oribatidoe. 

• * Uebersicht des Arachmdexisjstems,' Nomberg, 1837 to 1850. 
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I confess that I fail to draw any clear ideas from his 
definitions ; I should probably think that this was my 
fault if such writers as Nicolet, Robin, and Mdgnin 
had not remarked the same thing before me. The 
result of this is that many of his genera, such as 
Nothnis, OribateSf &c., are singular assemblages of 
heterogeneous creatures, while other genera are formed 
of beings so alike that it is far from easy to understand 
what Koch intended by the division ; again, a third 
group of genei'a, such as Murcia and Celceno^ are 
wholly composed of immature (nymphal) forms. It 
must not be supposed that I blame Koch for this, it 
is often most difficult to decide whether a creature is 
a nymph or an imago, and, in Koch's day, it must 
have been more difficult still ; even now it is only the 
crucial test of breeding which seems to me to be 
reliable. There cannot be the least doubt that Koch 
had an idea, well enough marked in his own mind, of 
the group which he intended to include in each genus, 
but I think he has failed to convey his meaning to his 
readers. We all make errors, and this is one committed 
by a man who was a thorough lover of nature and a 
most industrious naturalist. 

A very different class of monograph was M. H. 
Nicolet's;* he commenced with the idea of mono- 
graphing the Acarina of the Paris district in Milne- 
Edward's series of museum publications ; but, like 
others who have had a similar notion, he found the 
subject too large for him, he never got beyond the 
OribatidcBy and unless the French Oribatidce are con- 
siderably less numerous than the English, which 
is scarcely probable, he only dealt with a portion of 
these. He gives but eleven of the immature forms, 
and of these at least two are errors ; in spite of these 
points and many others in which I cannot agree with 
him, the book is admirable, and what he has done is 
well and clearly done. There is not any doubt about 

* " Histoire natareUe des Acariens qai se trouvent anx environs de 
Paris/' ' Axcliives du Mus^ain/ t. vii, 1855. 
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the definition of his genera, although subsequent dis- 
coveries may have rendered some of them no longer 
available. His plates are beautiful, with ample detail, 
and engraved regardless of expense. His anatomy was 
a great step in advance, and forms the bulk of the 
record on the subject up to this time ; the whole book 
is one that a biologist of the present day might well 
be proud to have written. 

Edward Claparede, of Geneva, also started with the 
intention of dealing in an exhaustive manner with the 
Acarina ; he, however, soon drew back appalled at the 
vast extent of the subject he had entered on. He has 
left behind him, as the result of his labours, his 
* Studien an Acariden.'* It is a series of papers upon 
various species of different families; it works out a few 
species, paying special attention to the development 
and anatomy ; it occupies a hundred closely printed 
octavo pages, and is illustrated by eleven large-sized 
coloured plates ; both letterpress and plates are some 
of the best work ever done upon the subject of 
Acarina. It is not any reflection upon its very able 
and careful author to say that there are numerous 
errors in it, it is the fate of all men entering upon a 
comparatively unworked and difficult field of labour, to 
make errors. 

One of his papers treats of a single species of the 
family of Oribatidce^ viz. Hoplophora contractilis as he 
calls it, the species being apparently the same as 
Dugfes' H. dasypuSj which is the older name. The paper 
is admirable, but unfortunately it has been supposed 
that what he says about Hophphoi^a is necessarily true 
about other genera, which is far from being the case. 

We are indebted to Af. T. Thorell, of Stockholm, for 
a description of several Acarina^ chiefly Oribatidw^ 
found at Bell's Sound Spitzbergen, and Beeren 

Island.t 

Dr. G. Haller, of Bern, has added a few observations 

• ' Zeit. fur wise. Zool./ 1868, p. 445. 

t ' OefVersigbt af Kongl. Yetenskaps-Akademiens Forhandl.,' 1871. 
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on the habits of Onbatidce.* I am not quite able 
to agree in all of them, as will appear hereafter, but 
they are well worthy of attention. 

Professor G. Oanestrini, F. Fanzago, and A. Berlese, 
of Padua, have recorded some Italian species,t but I 
have not found any of their new species in England. 

Riley J has recorded one or two American species and 
particularly Hoplophora arctata^ a curious species found 
at the root of the vine. 

Gervais,§ in Walckenaer's * Apt^res,* treats of the 
Orihatidce amongst other things ; his work is extremely 
useful, but does not profess to contain much original 
matter. 

I am not aware of anything else which I can fairly 
call bibliography upon the Orihatidce^ but the student 
of their anatomy, development, or habits would be far 
from wise if he neglected works upon allied families, 
such, for instance, as the admirable joint treatises upon 
the anatomy of certain of the Acarina by Drs. Fumose 
and Robin,|| a work of the greatest value to the acaro- 
logist : Claparfede's other papers in the collection above 
cited : Pagenstecher's important study of the anatomy 
of TrornMdium holosericum and Ixodes rinaceuSj^ well 
illustrated with coloured plates : Mdgnin's valuable 
contributions to the subject, which contain a large 
amount of good original work, and have elucidated 
many diflficult and obscure points :** Dr. Kramer's 

• *' Miscellanea acarinologica,'* ' Mittheilungen der Scliweitzerischen 
entomologischen Gesellschatl/ toI. y, Heft 9, ^haffhausen, 1879. '* Zur 
Kenntnis der l^roglyphen nnd Verwandten/' ' Zeit. wiss. Zool./ Bd. 34, 
p. 256, 1879. 

t " Intomo agli acari Italiani/* 'Atti del B. Instituto Yeneto di Sci.,' 
&c., Venice, 1877. 

t * Sixth Missouri Report,' 1874. > 

§ < Hist. nat. des Insectes, Apt^res,' Paris, 1844. 

II " M^moire Anatomiqne et Zoologique sur les acariens des genres 
Cheyletos, Gl;^ciphagus et TVroglyphus," • Robin's Journal de Tanat. 
et de la physiol.,' Paris, 1867, pp. 506, 562. ** Recherches zoologiques 
et anatomiques sur les gljciphages a poils palm^ ou plumeuz," ibid, 
1868, p. 66. 

5' Beitra^e zur Anatomic der Milben,' Leipzig, 1860. 
** M^moire sur les Hypopus," ' Robin*s Joum. de I'anat. et de la 
phys./ 1874, 226. " M6moire sur les metamorphoses des acariens/' * Ann. 
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* Beitrage zur Naturgeschichte der Milben,' &c. :* Prof. 
Cronberg's reliable works,t whicli unfortunately are 
chiefly in Eussian, — ^and many others. 

Before closing this chapter I must allude to what 
English naturialists have published relative to the 
Oribatidce ; it is indeed scanty and easily stated. Curtis 
mentions Dainceits genictdatus, with relation to its 
supposed action upon trees. J Dr. Johnston, in his 
Acarina of Berwickshire, § mentions the same species, 
and a Garabodes nitens^ but I doubt whether it would 
be possible to identify it, as Johnston was not accus- 
tomed to the subject, and did not give the necessary 
distinctive characters, while some of those he did give 
can scarcely be correct. An old paper in Shaw's 

* Zoological Miscellany' describes an un-identifiable 
species inappropriately called the " wandering mite." 
Mr. George has noticed the occurrence of a Hoplophora 
in England. II Mr. Underhill, of Oxford, figured No- 
taspis lucorum (not naming it).^ 

Andrew Murray has given a short notice of some of 
Nicolet's and Thorell's species, not stating that they 
were British, but only that they might possibly be 
found here some day.** And there are my own papers, 
of which a list will be found in the bibliography at the 
end of this book. 

des 8ci. nat./ 6 s^r. Zool., vol. iv, p. 1. '* M^moire snr Porganization et 
la distribation zoologiqne des acariens de la famille des GamasideB," 
' Robin's Journal de I'anat./ &c., 1876, 288. *' Les Sarcoptides plumi- 
cales," ibid., 1877. " M^moire sur le Defnodes foUiculorum, Owen, ibid., 
1877. ' Les parasites et les maladies parasitaires,' Paris, 1880, &c. 
♦ * Zeit. fur d. ses. Naturwiss.,' 1878. 

t " Ueber der Sau von Ti'ombidium," ' Bull, de la Soc. de Naturalistes 
de Moscow,' 1879, No. 2. " On Eylais extendens " (in Russian), ibid, 
1878 (a summary in German in the ZooL Anzeiger, 1876, 316. 
1 ' Gardener's Chronicle,' 1843, p. 356. 

^ " The Acarides of Berwickshire specifically described." ' Trans, of 
Berwickshire Naturalists' Field Club/ vol. ii, 1849, pp. 221, 289 ; toL iii, 
1863, p. 113. 

'Science Gossip,' 1877, p. 205. 

'Notes of the Postal Microscopical Club,' Deer. 19, 1877 (pub- 
led 1883). 
•* ' Economic Entomology,' London, 1877. 
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CHAPTER IV. 

UPON THE CLASSIFICATION OP ACARINA IN GENERAL AND THE 
POSITION OP THE ORIBATID^ THEREIN. 

• 

I HAD some doubt whether I should not omit this 
chapter, but it hardly seems satisfactory to commence 
with the classification of the Family of Oribatidw with- 
out showing what position it occupies in the Order. 
To do this a classification of the latter must be given, 
and a good one in the English language is much 
wanted. Practically, the only one that exists is Andrew 
Murray's in his handbook to the Bethnal-Green 
Museum.* I have, at the end of this chapter, given 
what I hope may be acceptable as an attempt at a 
natural classification, and a combination of the best 
points in the classifications of previous authors. In 
order that I may not take credit for what does not 
belong to me, and to enable the reader to refer to the 
works of the various foreign writers without being 
confused by the endless variety of classifications, I 
have thought it best to give a short history of what 
systems various acarologists have adopted. It may 
fairly be objected that this is " scissors and paste," but 
unless we neglect all that previous naturalists have 
done, we must employ those two useful articles a little ; 
it may also be objected that Gervais has done it before, 
but his book is not in English, it is not accessible to 
everyone, and the principal natural classifications have 
been made since Gervais's date. I therefore give the 
resume here — no one need use it who does not find it 
advantageous. 

* ' Economic Entomology (Apiera)/ London, 1877. 
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Linneus* cannot be said to have classified the Acarina 
at all, he treated them all as one genus, Acarus. De 
Greert made a first attempt at classification as follows : 

Equal in modem nomen* 
clature to 

Mites found in provisions 

(the domestic Mite) . Practically Tyroglyphidce. 
Mites which attack men 

and quadrupeds ... „ Sarcoptidce. 

Mites which live on birds „ Analgidce. 

Mites which live on other G^Ae^j Oamasinm andlfy' 

insects. popi — mostly immature 

forms. 
Mites found on trees and Practically Tetranychus^ 

vegetables. Oribatidce, &c. 

Wandering Mites ... „ Trombidium, &c. 
Aquatic Mites .... „ Hydrachnidce, 

Hygrohatidce^ &c. 

He gives a few species of each division. 

In this somewhat quaint early classification it will be 
seen that De Geer has managed, in most instances, to 
divide the few species he knew of into groups which 
somewhat correspond with those now recognised, 
although he relies on many immature forms, and 
classes such widely different creatures as Tetranychis 
and the Oribatidce together. 

Grmelin's classification { was rather retrograde. He 
recognised only two families, or rather genera, viz. 
Acarus and Hydrachna^ being practically land and 
water mites ; Trombidium with him formed a subgenus 
of Acarus. 

6. Cuvier, in 1798,§ following the method of Fabri- 
cius,|| includes the Hydrachnidce only amongst the 
ArachnidcBy which he calls Araneides or Unogata. He 

* ' Systema Natnrse,' Ist ed., Lngd. Bat., 1735. 

t ' M^moires poor servir a I'hist. nat. des insectes," Stockholm, 1778, 
* Act. Acad. Sc. Suec,' 1740. 

t < Systema NatnnB,' 2nd edition, et post ad 1788-93, Leipsig. 

§ * Tableau 416mentaire de riiist. nat. des animaux,' Paris, an. yi, 
1798. 

* Systema EntomologisB,' Flensbnrg, 1775. 
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characterises them by the possession of maxill89 and 
fihform palpi. The other Acarina he classes with 
Pulex and PediculuSj which he regards as being devoid 
of maxill89. Tromhidium he omits altogether. 

Lamarck, in 1801,* published the following classifi- 
cation (the families being chiefly those of Latreille's 
first work referred to below), viz. " Arachnides pal- 
pistes.'* 

Eylais. 

Tbombidium 

Hydrachna ^ 

Bdella > Mouth furnished with a sucker. 

ACABUS ) 

It is of course needless to point out now that the 
sucker is composed of the maxillae (and lingua). 

Latreille made the first really important step towards 
the modern classification of Acarina; several of the 
families bear his names, amongst others the Onbatidce. 

Latreille's first effort was in 1795.t He then called 
the Acariyia " Tiques,'' and made eleven genera, viz. 
Argas^AtomuSy Ixodes^ Pycnogonunij Bdella, ffydrachna, 
Tromhidium, Jcancs, Parasitus, Siro, and Ghelifer. 

In 1797J Latreille published a much more elaborate 
classification, which I do not think it necessary to 
give here as it was not his final one. 

Latreille, in 1806, published his most important 
classification, § which was as follows : 

'Tromhidium, Fabricius. 
ErythrcBUS, gen. nov. 
Oam^suSj Latreille (the Garpais of his 
AoAEiDiD^ \ earlier works). 

Orihata, Latreille ; type geniculatus. 
Acarus, for Tyroglyphus, Latreille ; type 
A. siro, Linn. 

* ' Syst^me des animauz sans yert^bres/ Paris, an. ix, 1801. 
t * Magazin encyclopddiqae/ t. iy, p. 15, 1795. 
i 'Pr&is des caract^res g^n^riqaes des insectes disposes dans oil 
ordre natarel,' 1797. 
§ ' Qenera Grnstaceomm et Insectorum,' Paris, 1806-9. 
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RiCINIJ; 



HYDRACHNELLiB 

(Aquatic Mites) 



MiOROPHTIRA 

(6-legged Mites) 



SarcopteSy Latreille. 
GheyleteSy Latreille. 
Smaris, Latreille; iov A. Sambuciy 

Schrank. 
Bdella, Latreille ; for Acarus longU 

corniSy Linn. 
Argas^ Latreille. 
Ixodes, Latreille. 
Uropoduy gen. nov. 
'Eylais, Latreille; for Hydrachna 

extendenSj Miiller. 
Hydrachna, Muller; type If. 

cruenta, Muller. 
LimnocareSy Latreille ; for A. aqua- 

ticuSy Linn. 
'Caris, Latreille (probably a larva of 

Pteroptus.) 
Leptus, Latreille ; for Acarus pha^ 

langii, a larva of Tromhidium. 
Astoma {Acarus parasiticus), De 

Geer. 

It will be seen from the above how many of our 
modern genera and families are due to Latreille. It is 
strange that anyone who divided into genera so well 
should have grouped those genera into families in so 
very incongruous a manner; as, for instance, sepa- 
rating Gamasus from Uropoda, Tromhidium and Ery- 
thcBUS from Smaris and Bdella, and Acarus from Sar- 
copies, while his fourth family consists entirely of larva3. 

In his earlier work Latreille takes geniculatus as 
the type of Acarus, this is the same species which he 
subsequently makes the type of Orihata. 

Hermann s excellent work* appeared in 1804, 
although the greater part of it was written at a consi- 
derably earlier date ; he calls the Acarina *' Holetra,^^-\ 
and includes in this the PhalangidcB and Pycnogonidce. 
His classification is — 

• * M^moire Apt^rologique,' in foL, Strasbourg, an. xii, 1804. 
t oKoQt entire ; ^rpov, abdomen. 
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Ist. Naked, conical, tnbnlated Pyenogonum, 

! covered by two C entire ,.Mydrachna. 
sheathing blades \ serrated Bhynchoprion 
{=Arga8, Latr.) 
mandibles nngoicnlar Trombidium, 

**. Palpi chelate, C adpressed Acarus, 

the digits (.transverse Phalangium, 

C straight and clavate Cynwhoestes 

b. With antennsa < =Ixodes, Latr. 

Cbent, ending in two hairs Scirua 

= Bdella, Latr. 

2nd. Back covered by a shield Notttspis. 

•s^Oribata, Latr. 

The division of Notaspis from the rest of the 
Acarina here was certainly good ; and Hydrachna and 
Trombidium are properly classed together, but the 
separation of ** Scirus^^ (Bdella) from them is scarcely 
natural, nor is the separation of Argas from Ixodes. 
It may also be remarked that he uses the expression 
palpus for the mandibles and antenn89 for palpi, while 
his mandibles also are really palpi. In spite of these 
things it must be admitted that Hermann had excellent 
ideas of classification. 

William Elford Leach,* in 1815, published a classi- 
fication; he calls the Acarina, Monomer osomata, and 
divides them into seven families, viz. : 

S^ ( Tromhidmm, Fabr. 
• t Ocypete, Leach. 
2. ErythrceuSj Latr. 
Gam ASIDES Oamasus, Latr. 

AcARiDES Oribataj Latr. 

Acants, Linn, confined to the 
true Acari. 

fl C Argas, Latr. 
\ Ixodes, Latr. 
2. Uropoda, Latr. 
r Cheyletus, Latr. 

Sarcoptes, Latr. 






• * Trans. Linnean Society, London/ vol. xi, 387, 1815. 
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Eylaidbs Eylais, Latr. 

Hydeachnides I fydrachna, MjiU 

( Limnochares^ Latr. 

There is a good deal to be said in favour of this 
arrangement, although certainly Uropoda belongs to 
Gamasides not to Ixodidce^ Sarcoptes does not belong 
to CheyletidcBy and Oribata is not properly joined to 
Acarus. 

C. von Heyden in 1828 published the next classifi- 
cation which need be noticed.* It would really seem 
as if his object had been to upset all that had gone 
before him, and to establish a permanent stumbling- 
block in the way of future arachnologists. This 
paper was only a synopsis of a larger work which was 
to have appeared subsequently, but which was never 
published. He makes a large number of new genera, 
gives fresh names to almost all the old ones, or splits 
them up into several genera ; and he does not define 
any of his new genera, or his divisions of the old ones, 
exactly, so that it is impossible to know what he 
intended; and yet we cannot altogether neglect his 
classification because his names of certain genera have 
been adopted, and some writers have used his names 
instead of those now more usually employed. 

Von Heyden had the notion of dividing his mites into 
Legions and Phalanges, and he managed it in the 
following manner : 

Legion 1 (with eight legs). 
Phalanx 1 (with eyes). 

a. 1. Bdella (Latr.), type B. rubra. 2. Cyta^ gen* 
nov., type Sc. latirostris (Herm.). 3. Gunaxa^ gen. 
nov., type 8c. setirosttis (Herm.). 

b. 4. Trombidium^ type T. holosericum. 5. Behaus-^ 
tvurrif gen. nov., type Tr. murorum (Herm.). 

* " Yersncli einer syBtematiscliexi Eintheilong der Acariden," 'Oken's 
IbIb/ 1828i 
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c. 6. ErythrcBuSj Latr., type E. phalangioides. 7. 
Fessonia^ gen. nov., type Tr. papillosum, Herm. 8. 
AmystiSy gen. nov., type Tr. comigerum, Herm. 9. 
Smarts , Latr. 10. Oausapa, gen. nov. (no type). 
!!• QaTTihula, gen. nov. (no type). 

Phalanx 2 (without eyes). 

a. 12. Nuraj gen. nov. (no type). Parastata, gen. 
nov. (no type). 14. Oam^asus, Latr. 15. Syrma, gen. 
nov. (no type). 16. OlUcula, gen. nov. (no type). 
17. Ixodes, Latr. 18. Gheyletvs, Latr. 19. Odopeta, 
gen. nov. (no type). 20. Trihon, gen. nov. (no type). 
21. Asca, gen. nov. (no type). 22. Voltula, gen. 
nov. (no type). 23. Oalba, gen. nov. (no type). 24. 
Corbylus, gen. nov. (no type). 25. Tylos, gen. nov. 
(no type). 

b. Clunus, gen. nov. (no type). 27. Analges, 
Nitzsch {=I)ermaleichuSy Koch). 

c. 28. SarcopteSf Latr. 29. AcaruSj Lin. 30. Ter- 
gilla, gen. nov. (no type). 31. Offula, gen. nov. (no 
type). 32. Tryla, gen. nov. (no type). 33. Lyg- 
denus, gen. nov. (no type). 34. Itrium, gen, nov. 
(no type). 

d. 35. Gryptopeza, gen. nov. (no type). 36. Oluris, 
gen. nov. (no type). 37, Abella, gen. nov. (no type). 
38. Balluca, gen. nov. (no type). 39. Zura, gen. nov. 
(no type). 40. Lor ax, gen. nov. (no type). 41. 
Belba, type Notaspis corynopus, Herm., = Damcei^s, 
Koch, and part of Oppia, Koch. 42. Box, gen. 
nov. (no type). 43. Inodes, gen. nov., type Notaspis 
theleproctus, Herm. = part of Nothrus, Koch. 44. 
Panda, gen. nov. (no type). 45. Oribata, Latr. 46. 
Sdburra, gen. nov. (no type). 47. Gamisia, gen. nov. 
(no type). 48. Fadus, gen. nov. (no type). 

e. 49. Spintumix, gen. nov., type Acarus vesper^ 
tilionis = Pteroptvs, Dufour. 50. Argas, Latr. 51. 
Lipostomtis, Nitzch. 52. Uropoda, Latr. 53. Getra, 
gen. nov. 54. Panoplia, gen. nov., type A. denticu- 

VOL. I. 8 
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lakes, Schrank. 55. Ciccum, gen. nov. (no type). 56. 
Mycelum, gen. nov. (no type). 57. Gahtmna, gen. 
nov., type Notasjpis alatus, Herm.^a part of Orihata, 
Latr., being the typical part. 58. Cillibano, gen. nov., 
type Notaspis cassideua, Herm. (really a TJropoda). 

Legion 2 (with six legs). 

a. 59. Leptus, Latr. 60. Cnodax, gen. nov. (no 
type). 61. Eescula, gen. nov. (no type). 62. Ocypete, 
Leach. 

b. 63. TrochiscuSj gen. nov. (no type). 64. Myobia, 
gen. nov., type Pedicultis musculi, Schrank. 65. 
CariSf Latr. 66. Achlysia, Audouin. 

Legion 3 (with eight legs, aquatic). 

67. EylaiSf Latr. 68. Eydrachna, Mull. 69. Lim^ 
nochareSf Latr. 

Of this classification the greater part of Legion 2 
are larvae ; but Myobia, the genus by which Heyden is 
perhaps principally known, is not hexapod but octo- 
pod, although the first pair of legs are very unusual in 
form. Argas is separated from Ixodes, Fteroptus from 
Oamasus, &c., while Oribata and TJropoda figure 
twice over, under different names. 

Dr. C. J. Sundvall,* in 1833, published his little 
pamphlet, in which he makes the following classifica- 
tion: 

Family 1. — Hydbachnides. Aquatic, with eight 
natorial feet. Eylais, Hydrachiia, Lininocares. 

Family 2. — Tbombidides. Eight cursorial feet; 
palpi of five joints, penultimate produced beyond in- 
sertion of ultimate joint; ultimate joint free and 
dependent ; maxillsa absent ; mandibles simple, acute. 
Trombidium, Erethrceus. 

Family 3. — Gamasides. Eight cursorial legs ; palpi 
naked, 5-jointed, long, curved, passing the rostrum^ 

* ' ConspectuB Arachnidom,' Lund. In Acad. Carolina, 1883. 
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very mobile. Scirus {Bdella)^ Cheyletus^ Gamasus 
(for the soft species), Carpais (for the hard ones), 
FteraptuSy MacrochekSy Latr. ? 

Family 4. — Sarcoptides. Eight gressorial legs ; palpi 
absent or anchylosed to rostrum ; mandibles chelate. 
NotaspiSy Herm.rz: Or tfcaf a, Latr.; Sarcoptes^ Latr.; 
TetranychuSf Duf. 

Family 5. — Ixodides. Eight gressorial legs ; palpi 
straight, 2- to 4-jointed ; rostrum and mandibles 
serrated, powerful. Ixodes, Argas. 

Family 6. — Leptides. Six legs in the adult state ; 
Cans, Leptus, Ocypeta, Astoma, Achlysia. 

In this classification, which has many very good 
points, Family 6 are entirely larvse, and Family 4 is 
not a happy grouping ; this arises greatly from his con- 
fusing the trophi one with another. 

We come now to what may probably be considered 
as the commencement of the modern classification of 
Acarina, viz. that of Duges, published in 1839.* It 
must be confessed that this classification is highly 
artificial, and yet Dugfes managed to divide the Acarina 
by it into groups which are mostly natural, and have, 
on the whole, stood the test of time. He divides them 
into seven families composed of twenty genera; his 
method is as follows : 

Family 1. — Tbombidiei. Palpi raptorial. 

Tetranychus, Duf., PachygnatJms^ gen. no v. ; 
RaphignathiSy gen nov., type Trombidiiim lapi- 
dumj Herm. ; Megameriis, gen. nov., type 
Trombidium longipes, Herm. ; Smaridia, Rhyn-^ 
cholophuSy gen. nov., type Tromb. phalangioides^ 
Herm. ; Tromhidium, Erythrcetts. 

Family 2. — Hydrachnei. Palpi anchoring. 

DiplodontuSi gen. nov., Atax, ArremiruSy gen. 
nov. for H. albator^ &c. ; Eyla'is, Limnocares^ 
Hydrachna. 

* ^ Heclierclies sur Tordre des Acaiiens/* ' Ann. scii nat./ 2nd sericsj 
ZooL, Tol. i, 1839. 
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Family 3. — Gtamasei. Palpi filiform. 

DerTnanyssuSj gen. nov., type Acarus gallince, 
de Goer, Oamasus^ Uropoda, Pteroptus, Argas. 
Family 4. — Ixodei. Palpi valvular. 

Ixodes. 
Family 5. — ^Acabei. Palpi adherent (to the labium). 
Eypoptcs^ gen. nov., type Acarus spinipeSy 
Herm. ; Sarcoptes^ Acarus. 
Family 6. — Bdellei. Palpi antenniform. 

Bdella^ type Sdrus vulgaris ^ Herm. ; Sciriis, 
type S. setirostriSy Herm. 
Family 7. — Oribatei. Palpi fusiform. 
Orihates. 

In this classification many of the smaller groups, 
as for instance Gheyletus, are omitted. The raptorial 
palpi are those where the penultimate joint projects 
beyond the articulation with the ultimate one, 
which latter is soft, rounded, and moveable. The 
anchoring palpi are those where the ultimate joint is 
curved, pointed, and moveable, and is articulated with 
the distal end of the penultimate joint. The valvular 
palpi are flattened with concave inner sides. 

Koch followed, in 1842 ;* he made a very large 
number of new genera, which it would occupy too 
much space to set out, but his main classification was 
as follows : 

BDEB — ^AC ARI. 

1st Division., — ^Water-mites. Legs 7-jointed with 
flexible swimming hairs. 

Family 1. — Hygrobatides. With 2 eyes. 
Family 2. — Hydbachnides. With 4 eyes. 
27id Division. — ^Mud-mites {Limnocaridce) . Legs 7- 
jointed, two hinder pairs widely separated from the 
two front pairs. 

* 'Uebersicht des ArachnidensystemB.* Niimberg, 1842. 



OLASSTPIOATION. 37 

Srd Division. — Earth-mites. Legs 7-3ointed, no 
swimming hairs, iaws with a single hook. 

Family 1. — Teombidides. Eaptorial palpi; eyes 
on an angle at the side of the mouth. 

Family 2. — Ehynoholophides. Byes on the dor- 
sum of the cephalothorax. 
4th Division. — Running mites. Legs 6-jointed ; 
jaws chelate. 

Family 1. — Ectpodides. Two small eyes; front 
legs longer than the others. 

Family 2. — ^Bdbllides. With 4 eyes ; palpi at the 
side of rostrum, moveable sideways. 

Family 3. — GtAMAsides. Eyeless ; mouth-parts 
moveable, backward and forward; palpi 
fusiform. 

Family 4. — Carabodides (=:Obibatid-«;). Beetle- 
shaped, cephalothorax and abdomen plainly 
divided, palpi usually hidden. 

Family 5. — Saecoptides. Louse-like mites. The 
sucking rostrum entirely, and the palpi chiefly, 
concealed; legs usually dissimilar, with or 
without suckers ; Uving on animals. This 
family includes Acarus^ Komopus^ Sarcoptes, 
Dermaleichus {Analges), Pteroptus, Uropodaj 
Hypopus. 

Koch makes the Ixodes and Argasides into a sepa- 
rate order, under the name of Ricini ; his definitions 
will not always be found to be accurate for the species 
and genera which he includes in the families. Thus 
Sarcoptides is a strange group, and Pteroptus and 
Uropoda certainly belong to the Gamasides. 

Gervais, in 1844,* adopted a very simple classifica^ 
tion ; he treated the families as genera and made seven 
main groups. He did not exactly aim at original 
definitions, but rather at a summary of what others 
had done. His seven main genera are Bdella, Latr., 

* In Walckenaer's ' Histoire natarelle doB Insectes ; Apt^res/ Paris, 
▼ol. iii, 1844. 
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Trombidium^ Pabr., Hydra-chna, MuUer, Gamasus^ 
Latr., IxodeSj Latr., Tyroglyphus^ Latr., OribateSy 
Latr. His definitions are intentionally often rather 
descriptions and are long. He mentions also some of 
the smaller genera of other authors. 

M. H. Nicolet, in 1855, published the work* alluded 
to in Chapter III of this book. In his preface he gives 
the following classification, which has been largely 
followed. 

ACARIEXS. 



Aerial or 
Terrestrial " 



Obibatides = OribateSj Latr. 

Gamasides = Oamasus^ Latr., Uropoda^ 

Latr. 
AcAEiDES =: Acavus^ SuvcopteSy &c. 

IXODIDES. 

Teombidides = Trombidium^ Bdella, &c. 

r'Rj:i)UACEmvES=: Hydrachnides and other 
swimming Acarina. 
Aquatic •{ De^odides =:: DemodeXy Tardigradia, and 

all other Acarina which live in liquid, 
but do not swim. 

There cannot be any doubt that this short classifi- 
cation has a great amount of what is valuable in it, 
and that the groups are, on the whole, natural, 
although, as stated further on, I object to the division 
into aquatic and terrestrial, and to some other points. 
Unfortunately Nicolet did not live to work it out, 
except in the single instance of the Oribatidce ; had he 
done so it would assuredly have been carefully 
executed. 

M. H. Fiirstenberg, of Eldena, near Greifswald, in 
1861 published his great work on the itch-mites, t It 
contains the following classification : 

* " Hist. Nat. des Acariens qui se trouvent aox environs de Paris," 
' Arohives du Museum/ t. yii, 1855. 
t ' Die Kratzmilben der Menschen und Thiere.' Leipzig, 1861. 
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Order I.— MITES.— AGABINM 

Division 1. — Water-mites. 

Family 1. — Sea-mites,* Pycnogonides. 

Genera. — Pyc7i ogonnm, Phoxichilidiumy Nym* 
phouy Ammothoe. 
Family 2. — River-mites, Hygbobatides. 

Genera. — Atax^ Nesoia, Piona^ Hygrobates, Hy- 
drochreuteSi Arrenurus^ Atractides^ Acems, 
Diplodontus^ Marica. 
Family 3. — Pond-mites, Htdrachnides. 

Genera. — Limnesiay Hydrachna^ Eydryphantes, 
Hydrodroma^ Eyldis. 

Division 2. — Mud-mites. 
Genera, — Idmnocares, Thyas^ Smarts^ Alyms. 

Division 3. — Land Mites. 

Family 1. — Undivided Mites, Trombidides. 

Genus. — Trombidium. 
Family 2. — Ornamented Mites, Ehyncholophides. 
Genera. — Rhyncholophus^ Smaridia^ Erythrceus, 
StigmceuSf Galigonns^ Baphignatus^ Actineda, 
Tetranychus. 

Division 4. — Cursory Mites. 

Family 1. — Beautiful Mites, Eupodides. 

Genera. — Bryobia, Scyphius, Penthaleus^ Lino- 
podes, Eupodes^ Tydeus. 
Family 2. — Snouted Mites, Bdellides. 

Genera. — Bdella^ Ammonia^ Scirus, Eupaltis, 
Gheyletus. 
Family 3. — Animal Mites (parasites), GtAMAsides. 
Genera, — Dermanyssus, GamasuSj Lcelaps^ Zer» 
con, Sejurj Notaspisy E^imeus. 
Family 4. — Beetle Mites, Carabodides. 

Genera. — Oribates^ Zetes^ Eremceus^ Pelops^ 

* The English names ore translations of the German, nob of the 
scientific names. 
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GepheuSj Oppia, Damcmcs, Garabodes^ Celceno^ 
HypochthoniiLSj Nothrus, Murcia^ Hoplophora. 
Family 5. — Louse-mites, Sabooptidbb. 

Genera. — Sarcoptes^ Derinatophagus^ Dermato- 
kopteSj DermaleichuSf Homopvs^ Fteroptus, 
HypopuSy AcaruSf Uropoda. 

Obdeb II.— TICKS.— -BiaJi^J. 

Family 1.— Abgasides. 

Oenera. — Omithodoms^ Argas. 
Family 2. — Ixodides. 

Oenera. — Eyalomma, Hcemalastor^ Amblyomma, 
Ixodes. 
Family 3. — Ehipistomides. 

Genera. — Dermacentor^ Hcewuphy sails ^ Bhipi- 
cephalus, Ehipistoma. 

No one will deny that there is considerable merit 
in this classification, but the author seems to have 
relied too entirely on Koch's genera, which are not 
altogether reliable. The creatures composing Order I 
differ more one from another than some of them do 
from those in Order II. Habitat would appear to be 
too strictly followed, e.g. it is hard to find any real 
analogy between the Pycnogonidce and the Eydrach' 
nidcB, and Trowhidium is more like Bhyncholophtis 
than it is like Oribata. Tetranychus would appear to 
be more allied to Bryobia than to Erethrceus^ &c. 
Again, the genus Uropoda figures twice, once under 
that name among the Sarcoptides, whereas it clearly 
belongs to the Gamasidce, and once in its proper place 
imder the name of Notaspis. This is the same error 
that Koch made. Pteroptas also is placed among 
Sa/rcoptidcBy whereas it belongs to Gamasidce. 

A. L. Donnadieu, of Lyons, in 1875,* attempted a 
natural classification of the Acarina. In his main 
division he followed Nicolet, thus : 

* ' Becharohes poor servir & rhistoire des Tetranyqaes.' Lyons and 
Paris, 1875. 
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Aerial « 



Aquatic 



ACARIENS. 

f with in- ^ entirely Oribatid^s (sic). 
tegument f ^««ij- CIxodidesrincludingArgas). 
hardened J P^^^J y^ Gamasides. 

iTi'ombidionid^s. 
Scirid^s. 
Tetranycides. 
Tyroglyphides. 
{Trichodactylid^s. 
Sarcoptides. 
C Hydrachnides. 
X Atacid^s. 



HOMOPODES •{ 



Lintegument soft 



This arrangement is a highly praiseworthy effort, 
but, in addition to the terrestrial and aquatic question, 
the GamaMdicUe have legs as different from each other 
as those of the greater part of the SarcoptidcBy and the 
Tyroglypliidce are far more closely allied to the Sar- 
coptidcB than to any of Donnadieu's Homopodes, 

P. M^gnin, of Vincennes, in 1876,* published his 
important classification, which introduced some new 
and exceedingly good bases of differentiation; as 
slightly amended in a subsequent work,t this system 



IS : 



Terres- 
trial 
Acarina 



Skeleton 
having for its 
basis a rigid 
or a membra- 
nous stemnm 



>- 



Aquatic 
or puri- 
cofons 
Acarina 



' Legs ^Stigmata with long tu- 

with \ .bular peritremes 
six I Stigmata with discoidal 

joints V. sieve-like peritremes . 

JjegB with five joints 

Mandibles chelate, palpi cylin- 
drical or conical, partly ad- 
herent to the labium ; legs of 
fiveioints . . . . 

Mandibles stylif orm, palpi free 
and antennuorm ; legs of six 
joints ..... 

Mandibles blade-like or styli- 
form, free raptorial palpi; 
legs of six joints . 
r T^«c w^f 1^ r Mandibles soldered to the sheath 
tit?? T^;^ 1 Mandibles styliform . 
sixjointa (Mandibles hooked 

Legs with C Without caudal prolongation 
three < With vermiform caudal pro- 
joints C longation 



Oamaaida, 

Ixodida, 
Oribcttida, 



Skeleton 

having epi- 

mera for its 

basis. Le^sof ' 

five or SIX 

joints 



Sarcoptida. 



Scirida, 



Trombidida, 

Limnocarida. 

Hydrachnida* 

Eygrohatida, 

Arctisconida, 

Demodicida, 



* "M^moire sur I'organization et la distribution zoologique des 
acariens de la &mi]le des Gkimasid^s/' ' Robin's Journal de Tanatomie et 
de la physiologie,' May, 1876. 

t ' Les Parasites et lea Maladies parasitaires.' Paris, 1880. 
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Andrew Murray, in 1877, published his work on the 
Aptera,* which contains the following classification : 

AcARiNA.— Mites. 

Family 1. — TROMBiDiiNiE,t containing: 

1, Teteanychi. Spinning-mites. 

2. TROMBiDiiD^.t Harvest-mites. 
Family 2. — Bdellid^, Snouted harvest-mites. 
Family 3. — Hydbaohnid^. Water-mites. 
Family 4. — Gamasidje. Insect mite- parasites. 
Family 5. — IxoDiDJi. Ticks. 

Family 6. — HALiOABiDiE. Marine mites. 
Family 7. — Obibatid^. Beetle mites. 
Family 8. — Acabidj:. 

1. Hypodebid^. Subcutaneous mites. 

2. Hypopidj:. Ichneumon mites. 

3. Tyroglyphid^. Cheese mites. 

4. Sarcoptidj:. Itch and louse mites. 

5. Peytoptid^. Gall mites. 

This is intentionally a popular book, and does not 
profess to originate definitions. The families are dis- 
tinguished by descriptions. It is no doubt our best 
English work on the subject, but leaves much to be 
desired ; as Murray was apparently not well acquainted 
with the creatures from personal observation of living 
specimens, his English names, although in the main 
true and useful, are sometimes rather misleading, as, 
for instance, the Gamasidce are by no means all para- 
sitic. The EalicaridcB {HalacaimSy Gosse), a family 
introduced for the first time, have freshwater as well 
as marine species. J 

There are other subcutaneous mites besides the 
Hypoderidce.^ 

* ' Economic Entomology, Aptei*a ;' London. 

t Sic. 

X * Ueber die Milbengattnngen Leptognathns ' (Hodge), &c. Kramer, 
'Archiv fiir Naturgeechichte,' 45th year (1879), p. 142. 'Notes on 
British Freshwater Mites,' Brady ; * Proceedings of the Zool. Soc. of 
London,' 1877, p. 25. 

§ " On an XJndescribed Species of Acams found in the Pigeon," by 
Charles Robertson, 'Microscopical Journal,' 1866. "Les acariens 
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The HypopidoB are not mature creatures, and the 
name of ichneumon-mites is derived from a theory of 
Murray's, which cannot, I think, have been the result 
of observation. 

A number of exceptional forms Murray properly 
gives as "incertcB sedis." He certainly is unwise in 
separating Gheyletus so far from the TrombidiidcB and 
Bdellidm as he does. 

Dr. P. Kramer, of Schlensingen, in 1877* published 
a valuable classification. He divides as follows : 



Aearina traeheala 
(itut«8 which in 
the adult condi- 
tion hare tra- • 
ehete in some 
stage of deretop- 
ment) 



Stigmata far apart, aituated on the 

tlioi'ai-lilce frontpart of the bodj Obiba.tid^. 
Stigmata, abdominEil between the 

3rd and 4th pairs of le^s, or near 

the *th, and provided with a canal 

in the thickness of the skin di- 

leeted forwai-d .... Oaha8ID£. 
Stigmata cap-like, aitnated behind 

the 4th pair of cozte . IxODID£. 

Stigmata at the side margin of the 

1st of the five abdominal seg- 

ineiltB TAB80HEHtItAl.t 

Stigmata wide apart between the 
two front lege .... Utobia. 
fThe true Acabi. 

Oh. " 



Aearina atraeheaiafra 
in the adnlt condit 
show any trace of tr 



Tyroghip 

Shitoglyphua. 

Dermaleichvg. 

Myeopiei. 

I/Utrophcmui. 

Heatuigtoma. 

Phytopive. 

Demodem. 

Sareoptida. 



parasites du tiasn cellulaire chez lee oiseaHx," Uegnia, ' Robin's 
Journal de I'anat. et de la phyeiol.,' 1879, vol. xv, 124. 

• " Qmndznge zar Svstematik der Milben," ' ArcbivfiirNaturgcBch.' 
43 Jahrg.Bd. 1.215, 1877. 

t Tartonemvt. Ganestrini e. Fanzago, "Nnovi acari," 'Atti Soo. 
Ten. Trent, di sci. nat.,' vol. v, 1S76, p. IIO-UI. 
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Kramer's first family — the Prostigmata — includes 
the TrombidiidcBy the HydracJmidce^ the BdellidcBj and 
the GheyletidcBy taking all these names in their widest 
sense ; but Kramer utterly drops the old main families 
of TromhidiidcBj &c., and hints that TrombidiidcB and 
HydrachnidcB were in fact refuges for destitute mites, 
and that anything and everything was crammed into 
them. He divides the whole into fourteen sub-families 
having equal values, thus : (See p. 45.) 

There is also a further subdivision of the Hydrach- 
nidoB, (fee, into genera. 

There is no doubt that this is a most careful classi- 
fication, and that the Prostigmata are a group possess- 
ing many things in common and fairly classed together. 
I incline to think, however, that similarly placed 
stigmata exist in some other families, although in them 
these may not be the principal stigmata. I scarcely 
feel that I can quite follow Kramer in the minor 
groupings — ^his division is, I think, so to speak, too 
refined, and I do not think, on the whole, that the 
entire breaking up of the well-known divisions of 
TrombidiidcB and Hydrachnidce into small divisions is 
advantageous. It appears to me that there is con- 
siderably more analogy between a Hydrachna and 
many of the other aquatic forms than between it and 
GheyletuSy and that the latter is more closely allied to 
Bdella^ &c., and that the different sub-families have 
not equal natural values ; but there is no doubt that 
Kramer's work is deserving of great commendation. 

C. J. Neuman, in 1880, published his book on the 
Swedish HydrachnidcB;* this does not attempt any 
general classification of the Acannaj but the work is 
too important, and its mode of dealing with the classi- 
fication of the family it treats of is too well considered 
to be neglected. Neuman includes all the old family 
of HydrachnidcB with the Hygrohatidce in one family — 
the HydrachnideSy his main distinction from other 

• " Om Sveriges E^dracbnider," * Kong SyenskaY et6n.-Akad. Handl./ 
Band, xvii, No. 3. Stockholm, 1880. 
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families is in the possession of two eyes on each side, 
and his first division is formed by distinguishing those 
where the two eyes on each side are so close together 
as to practically coalesce, although preserving a suture 
which marks their distinctness, from those where the 
two eyes on each side stand clear from each other. 
As this is not a book on the Eydrachnidce I must refer 
the reader to Neuman's monograph for the further 
details of his classification. 

Haller, in his paper on the same subject,* also 
includes the whole of the creatures which Neuman 
deals with and the Limnocaridce in one family. The 
Eydrachnidce or water-mites Haller, however, divides 
primarily into two families — the MedioctilatcBy which 
are the Limnocaridw and the genus EylaJiSy and the 
LateroculatcBj — names which explain themselves. 

I now come to my own proposed classification, 
which I submit as being possibly as good as our 
present knowledge of the subject will allow. I have 
not sought to introduce startling novelties, but rather 
to avoid altering what other naturalists have done 
unless I thought I saw a decided advantage in doing so, 
and I have endeavoured to preserve what seemed to me 
to be the best points in the work of previous classifiers. 

I believe that, although distinctness and ease of 
identification is attained in classifying by a single 
organ only, yet the result as to the Acarina is artificial; 
the close analogy between groups is the consequence 
rather of the larger number of important organs of 
which the arrangement is similar in both ; and the 
larger the number of leading structures, of which the 
arrangement is the same, or practically the same, the 
nearer the relationship should be. If a single organ 
be taken, we shall often find that a difference in it 
separates creatures widely, which, in the great majority 
of characteristics, are closely allied; whereas, if the 

* 'Die Arten und Qattongen der Schweitzer. HjdracImideDfauna ; ' 
"Die H7di*aclmiden der Schweiz;" Mittbeil. der Bern. Naturf. GeselL, 
1881, Heft 2. (Reprinted, Bern, 1882.) 



CLASSIFICATION. 47 

consensus of several organs be chiefly adopted, an 
exceptional variation in a single organ may be, not 
disregarded, but considered of less importance than 
the general agreement. While feeling this view 
strongly, I readily admit that where a single organ 
can be found to meet the requirements it is extremely 
convenient, and I have endeavoured to accept it where 
it seemed to me to be proper. 

It must also be remembered that, although the 
attainment of a natural classification is in the highest 
degree desirable, yet, after all, the main object of 
classification is to enable the biologist to identify the 
different forms of life which come before him in a 
reasonably prompt and easy manner. For this reason 
it seems to me to be objectionable, when dealing with 
such minute beings as the Acariiiayto classify by internal 
organs, or other organs which are extremely difficult 
to examine. I have therefore endeavoured to keep to 
the exo-skeleton and such organs as can be inspected, or 
the existence and position of which can be ascertained, 
without more diflficulty than is necessarily involved in 
dealing with somewhat complex organisms of the 
magnitude of those in question : and it must not be for- 
gotten that the exo-skeleton is usually the expression 
of internal structure. 

I have followed Dr. Kramer in his main division 
into Tracheata and Atracheata. The respiratory 
organs are certainly important; and on the whole I do 
not see any better main division, although I do not like 
the separation of Myobia from Mi/coptes and Listro- 
phoruSj and I cannot help thinking that future investi- 
gations will remove the distinction ; they seem to me 
very closely allied and not properly to be separated. 
Otherwise Kramer's division appears to be a natural 
and a convenient one. It must be remembered that in 
tracheate groups exceptional forms with the trachese 
rudimentary, or even without tracheae, may occur. 

I have not thought it convenient to adopt the 
terrestrial and aquatic basis given by so many authors. 
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because, firstly, in some families, and notably in the 
OribatidcBf different species, which clearly belong not 
only to the same family but to the same genus, are 
some terrestrial and some aquatic. Thus Oribata 
sphagni lives in firesh water, while all other members 
of the genus with which I am acquainted inhabit dry 
land. The same may be said of Notaspis lacus- 
tris. Secondly, some species are terrestrial during 
one period of their existence and aquatic during 
another, of which Hermannia bistriata is an example. 
Thirdly, the eficct of adopting the land and water 
basis of primary division is to separate widely the two 
great groups of Troinbidiidce and Hydrachiiidce^ the 
close analogy between which has so often been pointed 
out, and has of late been placed beyond doubt by the 
careful and elaborate researches of A. Cromberg* into 
their internal anatomy. Fourthly, although this is a 
small matter, surely the DenwdicidcB are more allied to 
the SarcoptidcB and Phytoptidce^ if the latter be mature 
forms at all, than to the Hydrachnidce or Limnocaridce. 

In the subdivision of the Tracheata I have practi- 
cally adopted what M^gnin makes the first means of 
dividing his terrestrial Acarina^ namely, general chiti- 
nising of the dorsal and ventral surfaces on the one 
hand, as compared with special sclerites to support 
the legs and other appendages on the other. This 
appears to me to be a sound basis, affecting the general 
form and organisation of the creature in a marked 
degree, and I think it practically divides the organisms 
into natural groupings. 

For minor subdivisions I have endeavoured to 
employ the general agreement of several important 
organs, not finding a single one which would differ- 
entiate the sub-orders into what struck me as natural 
combinations, and I have sought to regard not 
merely the shape or position of an organ, but also its 

• " tJber der Ban von Trombidium," * Bull de la Soc. de Nat. de 
MoBCou/ 1879, No. 2. "On Eylais extendens" (in Bussian), 'BuU. 
Soo. Nat. de Moscon,' 1878, &c. 
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actual potential qualities and effect on the life of the 
possessor. The organs of locomotion and respiration, 
and the trophi, are those which I have chiefly employed. 

I have retained the old divisions of the Tromhidiidce 
and the HydrachnidoBj including the Bdellidce in the 
former, and the Eygrobatidce in the latter. 

I think it probable that some day Mycoptes and 
Listrophorus may have to be transferred to the 
MyobiadcB. 

K Phytoptus be really a mature form, it seems to me 
that its position is where I have placed it ; if, on the 
other hand, it be merely an immature form of Tetra- 
nychusj as Donnadieu contends, it will drop out of the 
classification altogether. 

I follow Kramer in considering that Bryobia is more 
closely allied to Tetranychus than to Trombidium^ the 
organisation of the trophi points strongly to this. 

I have some doubt about my own correctness in 
including the Halicaridce among the Limnocaridce^ 
but I think on the whole that they are fairly placed 
together. 

I am fully conscious of many shortcomings in the 
classification, but, in the imperfect state of our know- 
ledge, and having regard to our great ignorance of 
tropical forms, I do not feel that, at all events, these 
defects can at present be removed by myself. 
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CHAPTER V. 

THE CLASSIFICATION OF THE OEIBATIDJ!, 

After elucidating the position of the family of Ori- 
batidce it is necessary to enter upon the minor classifi- 
cation of that group into sub-families and genera. 
Before entering upon the arrangement which I propose 
to adopt I will refer to what others have done in the 
same field. 

The first work which need be noticed is that above- 
named, by C. L. Koch, of Regensburg ;* this author 
did not make any divisions wider than genera, but he 
established thirteen genera, one of these, Oribata^ being 
a restriction of the name which Latreille gave to the 
whole family ; the other twelve being entirely new. 

These thirteen genera were : 1. Oribata. 2. Zetes. 
3. EremcBus. 4. Pelops. 5. Cepheua. 6. Oppia. 7. 
Da/mceus. 8. Garabodes. 9. Celceno. 10. Hypochtho" 
nius. !!• Nothrus. 12. Murcia. 13. Hoplophora. 

The first remark to be made as to these is that the 
genera Celceno and Murcia consist entirely of immature 
creatures, are founded solely on nymphal types, and 
may therefore be dismissed from consideration. This 
leaves eleven genera ; it has been supposed that Hypoch^ 
thonivs was also constituted of immature forms, but my 
experience is rather to the contrary effect. Amongst 
these eleven it is far from easy to understand what dis- 
tinction Koch drew in his own mind between Oppia and 
DaiTKBus. In the next place, several of his genera, more 
especially Ch^ibata and Nothrus^ are groups of creatures 

* ' Uebersicht des Aradmidensystems ;' Niimberg, 1842, et ««g. 
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differing so widely from each other that it is difficult to 
understand what was the principle upon which they 
were respectively included in one genus and separated 
from the species composing Garabodes^ EremceuSy &c. 
Unfortunately, Koch's definitions of his genera do not 
go far in assisting our endeavours in this respect. 
They are somewhat long, but do not usually express any 
distinct means by which subsequent observers can 
decide to which of the genera a new form should be 
allotted. In the instance of Oribata and Zetes^ where 
he states the distinction clearly enough, it scarcely 
seems to be sufficient, it is the absence in the latter 
genus of apophyses on the vertex {^' Stirnzapfeii^^). 
I do not think that I should be assisting the reader by 
translating all Koch's definitions of his genera, which 
I confess I cannot myself grasp in most instances ; 
some portions, as **eyes not visible, rostrum hidden/' 
&c., are repeated in each genus, so that apparently they 
might as well be in the definition of the family, which, 
by-the-bye, is eyeless. In spite of these remarks some 
of the genera, as PelopSf Hoplophoraj and Damceus 
with Oppia, if these last-named two of Koch's genera 
be taken as forming one, are natural croups, although 
they may not be well defined, and there is not any 
difficulty in saying what ought to belong to them. 
These genera stand as Koch originated them, although 
they have been better defined ; and they will probably 
continue to hold their ground. It will be seen that 
most of Koch's other names for genera composed of 
adult forms have been retained, although his defini- 
tions of them may have been abandoned. 

The next efibrt was that of Nicolet, in his work before 
referred to ;* and this may fairly be considered the 
existing classification. It is perfectly clear what Nico- 
let's ideas were, and* how he intended to define his 
genera. The following is a translation of his classifi- 
cation, viz. : 

* " Hisioire naturelle des Acariens qui se tronvent aux enyiroiiB de 
Paris/' ' Archiyes dn Mns^om,' t. 7, Paris, 1855. 
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Andrew Murray* says of this classification, " The 
more important characters used in sub-dividing the 
species of this group are drawn from the number of 
claws to the tarsi, and certain peculiar plates or expan- 
sions which are borne by the cephalothorax and abdo- 
men. These, however, only serve the purpose of an 
artificial arrangement, and we have disregarded them 
in our attempt at a more natural classification," Un- 
fortunately, however, Murray's " more natural classifi- 
cation " is not forthcoming ; he certainly puts the 
genera in a different order, viz. DainceuSy Leiosoina, 
Notaspis^ Orihata^ Pelops, Nothrus, Hermannia^ Ceplieus, 
ErenuBuSy Hoplophora^ but he defines each of his genera 
precisely in Nicolet's words, and uses Nicolet's genera 
exactly, except that he omits Tegeocramis. This 
Murray seems to have forgotten, as he does not say 
that he has omitted it intentionally, nor does he sug- 
gest where the creatures composing It should come, 
cannot see that his change in the order of the 
genera is an improvement. Had Mmray made a 
more serious efibrt to construct a natural classification 
he might possibly not have found it very easy. It will 
be seen that I am not able quite to follow Nicolet in 
his classification, but this is greatly on account of 
species found by me, which were not known to Nicolet, 
and which render it difficult to retain his definitions ; 
but I confess that I abandon his classification with 
great regret, as, although somewhat artificial, I con- 
sider that it was, on the whole, a very good one, having 
regard only to the species known to him. 

In 1877 Professors Canestrini and Fanzago, of 
Padua, published their work on Italian Acarina^f and 
this contains the following classification of the OrU 
hatidcBy possibly only intended to apply to the Italian 
species. 

• 'Economic Entomology/ Aptera, 213, 1877. 

t " Intorno agU acan ItaUauV' ' Atti del B. let. Yeneto di Sci., &c., 

r. V, voL ir, 1877. 
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Family obibatini. 

I. Witli lateral lamellar expansions attached upon, 
or at the sides of, the cephalothorax. 

a. With two mobile wings to the abdomen. 

1. Pelops. — Interstigmatic hairs spatnlate, 

placed below a quadrangular lamellar pro- 
longation of the abdomen. 

2. Oribates. — Interstigmatic hairs setiform. 

B. Without wings to the abdomen. 

3. Leiosonia. — Body oval. Palpi usually short, 

not projecting beyond the anterior margin 
of the cephalothorax. Tectum normal. 
Mandibles quadridentate. 

4. Cepheus. — Body broad, somewhat depressed. 

Palpi short and filiform. Tectum enlarged, 
forming a sort of shield above the head. 
Mandibles quadridentate. 

5. Oppia. — Body sub-globose. Palpi long, pro- 

jecting beyond the anterior margin of the 
cephalothorax. Tectum normal. Man- 
dibles tridentate. 

II. Without lateral expansions to the cephalothorax. 

A. Tarsi tridactyle. 

6. EremcBiis. — Mandibles tridentate. Central 

claw of tarsus larger than lateral ones. 
Legs with one or more long flexible hairs. 
Body roundish. 

7. Nothnis. — ^Mandibles quadri- or quinqueden- 

tate. Claws homodactyle. Legs with the 
hairs pointed or clavate, of a uniform size. 
Body usually angular. 

A. Tarsi monodactyle. 

8. Belba. — Cephalothorax with ear-like appen- 

dages. Mandibles tridentate. Legs long 
and nodose. 
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9. Hoplophora. — Without ear-like appendages. 
Mandibles multidentate. Legs of usual 
form and length. Cephalothorax covered 
by a uniform shield and moveable on the 
abdomen. 

The extent to which I follow, and the points in which 
I am not prepared to follow, the able and experienced 
Italian professors will best appear from my remarks 
(immediately following this paragraph) upon my pro- 
posed classification, in submitting which I wish it to 
be clearly understood that it is only intended to apply 
to British species, and to such British species as are 
known to me. My reason for this not very desirable 
course is, that I do not consider that the foreign forms 
are sufficiently well known to make it possible to clas- 
sify them properly, and even as to feritish forms I 
cannot expect by my sole labours, confined to the not 
very ample leisure of a few years, to have exhausted 
the species ; nor can I foresee what changes future dis- 
coveries may necessitate. While I make this statement, 
however, it must not be supposed that I have wilfully 
neglected existing sources of knowledge ; I beheve that 
the classification proposed below will be found applic- 
able to all recorded species, both British and foreign, 
as far as can be judged by the records; but these records, 
doubtless, do not include a large proportion of the 
species, and the records, being mainly by Koch, are so 
imperfectly written that certainty is not to be obtained 
from them. It is highly probable that, if one could 
examine all the recorded species in life, it would be 
discovered that other groups might have to be formed 
in addition to those of the classification, or that 
some of the proposed distinctions would have to be 
modified. 

In endeavouring to systematise the family I have felt 
compelled to abandon Nicolet's primary division into 
tridactyle and monodactyle. It will be seen that Can- 
estrini has done so before me; but apparently his 
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reasons must have been different. I confess that I 
abandon it with regret, because, although artificial, it 
is eminently convenient, and would afford a ready 
means of commencing identification, if it could only 
be relied on. I think that if I had only been acquainted 
with the species which Nicolet knew of, I should have 
been tempted to adopt it ; but, amongst the new species 
which I have found, are two which present every 
possible character of the genus Oribata in the most 
perfect manner, except that they are monodactyle. I 
do not think that any careful biologist would class 
them otherwise than in this genus, but if so classified 
what becomes of the primary division, for Oribata is 
the very type of the tridactyle genera ; and if there be 
two such species there may probably be more. Again, 
one of the aquatic species which I have found bears 
every characteristic of the genus Notaspis^ a tridactyle 
genus, but this species has one claw only ; but if there 
might be any doubt about this Notaspis not being a 
genus so clearly defined bv nature, there cannot be any 
doubt about Oribata^ which is certainly a natural group. 
I have, therefore, ventured to call these species respec- 
tively, Oribata fuaigeray 0. parmeliw^ and Notaspis 
lacustris^ and to give up Nicolet's primary division. 
Berlese* draws at least one Daraosus (Dugesii) with 
tridactyle claws ; he proposes to call those with one 
claw Belba^ and with three claws Damoens : he gives 
three of the latter. In a later number (April, 1883) 
the same author describes and figures a creature which 
he identifies (I am not sure why) with Eophphora 
decumana^ Koch, and for which he makes a new genus, 
Tritia ; its only difference from Hoplophora is in the 
possession of tridactyle claws, and a certain difference 
in the form of the genital and anal plates. I scarcely 
think it desirable to found a genus on these distinctions. 
Having parted with Nicolet's division it is necessary 

* ' Acari, Miriapodi e Scorpioni Italiani,' fas. 3, tay. 6. Padua, 1883. 
* Sopra due naovi generi di aoari Italiani.' Let. alia B. Accad. di Padova, 
Angoat, 1883. 
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to replace it, and I may be excused in doing so for re- 
ferring again to what a classification is meant for. A 
classification should assuredly be a natural one if pos- 
sible, but its primary use is to enable those who have 
a species to identify it ; if it fail in this it does not 
attain its end, therefore I have in this, as in the general 
classification of Acarina^ refrained from relying on the 
internal organs ; believing, as before stated, that, in 
order to be useful, a classification of these minute and 
opaque creatures must be based upon the external 
structure. Regarded from this point of view, there 
seems to me one striking characteristic dividing the 
Oribatida into two well-marked sub-families, which are 
both natural and clear, although, unfortunately, one sub- 
family is much larger than the other. I allude to the 
presence or absence of the wing-like, chitinous expan- 
sions of the abdomen, which form so remarkable a 
characteristic of a large number of species, and which 
greatly affect the organisation and habits of the animal. 
I have utilised this distinction, and propose to call 
those with the wing-like expansions Pterogasterin^ 
and those without Apterogasterin-E {Grymnog aster and 
Psilogaster being already appropriated). 

The Pterogasterince contain two genera only, namely, 
Pelops and Orihata; but then the latter is far the 
largest genus in the family. The ordinary distinction 
between these two genera, given by Nicolet in his 
classification, is, that what he calls the interstigmatic 
hairs — my interlamellar hairs — are spatulate in Pelops^ 
whereas they are setiform in Chnbata; to this Canestrini 
adds that they proceed from beneath a square chitinous 
projection of the anterior margin of the abdomen, 
which, of course, is noticed by Nicolet, but not in his 
classification. This square projection is a thin, chiti- 
nous, horizontal piece, and is sufficiently curious ; the 
interlamellar hairs are very largely developed, and 
their complete spatulate shape and horizontal position 
are remarkable ; still they seem to me scarcely a satis- 
factory distinction. The real distinction of Pelops^ 
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not only from Oridata but also from all the other 
genera in the family appears to me to lie in the form 
of the mandibles, which, instead of being broad and 
large from base to cMa, and ending in powerful chelae 
worked by vigorous muscles within the mandible, as 
they are in all other genera, are suddenly effiliated after 
about a third or a quarter of their length, and continue 
to the end mere rods terminated by very minute chelae. 
The object of this is evidently to enable them to be 
thrust into very minute holes, and it is doubtless con- 
nected with the habits of life, and is an important 
modification. I have utilised it as the principal distinc- 
tion. It is also to be remarked in favour of doing so 
that the creature which I call the Pelops phcenotus 
of Koch has the general appearance, and all the minor 
characteristics, of the genus, but has. not largely deve- 
loped, spatulate, interlamellar hairs, nor the square 
chitinous projection, but it has the characteristic man- 
dible. Whether it be the same creature as that so 
named by Canestrini may be doubtful ; this point is 
more fully entered into in treating of this species, 
but whatever be the name of the English form the 
facts are the same. 

In dealing with the Apterogasterince there is one 
genus, Eoplophora, so entirely different from the rest, 
that, although it is not a very large genus, I think 
the next division is fairly between that and the rest. 
The crucial point of differentiation is that in Hoplo* 
phora the cephalothorax is articulated to the abdomen 
by a ginglymus joint, instead of being anchylosed; 
enabling the acarid to shut itself up like a ball and en- 
close the legs ; moreover, the ventral plate is not anchy- 
losed to the dorsal, as in all other genera. I have made 
this the second subdivision, I think it is a natural one ; 
but, having utilised it, further good natural divisions 
become scarce, and it is necessary to do, not exactly what 
one would, but what one can. The genus Nothnis is 
probably the only well-marked natural group left, for, 
although the extreme forms oiDawmis are verystriking, 
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yet they fade into Notaspis and other genera without 
sharp natural lines of demarcation. 

The next distinction which I have employed is the 
possession or absence of lamellas on the cephalothorax. 
I have been forced to abandon Nicolet's tectum, 
because, as will be seen in the chapter on the anatomy 
of the ex-skeleton, I find by dissection that there 
is not such an organ, the lamellad being all that really 
exist (see Chapter 9, where these parts are de- 
scribed). 

Amongst the genera having lamellas Notaspis is 
marked by having the last three pairs of legs inserted 
close to the edge of the body instead of underneath it ; 
a somewhat important distinction, which I utilise more 
readily because I feel compelled to abandon Nicolet's 
distinction of homodactyle and heterodactyle claws. It 
is quite true that in some genera the central unguis is 
much more conspicuously diflferent from the lateral 
ones than it is in other genera, but I doubt if a true 
homodactyle claw, i.e. one with all three ungues exactly 
alike, exists among the English Oribatidce^ the central 
unguis appears to me always to diflfer more or less 
from the others. 

Among the genera with lamella9 and legs set under 
the body, one genus, Tegeocranus^ has all the species 
known to me with monodactyle claws, the other genera 
have all their species known to me tridactyle, and I 
have used this, not without misgivings as to what 
species may be found hereafter. 

Among the group without lamelte Noihrus and 
Hypocthonius are at once differentiated by their some- 
what leathery or imperfectly chitinised cuticle, the more 
or less rectangular shape of the abdomen, and their 
flat or hollow notogaster. 

Among the tridactyle genera there is one {Serrarius) 
which has serrated, non-chelate instead of chelate, 
mandibles, an important structural difference form- 
ing a good basis of division. This leaves three genera 
with chelate mandibles ; two of these have the cephalo- 
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thorax sharply divided from the abdomen by an un- 
broken line ; in the third genus, viz. Scutovertex, a 
projection from the abdomen extends over the cephalo- 
thorax, not standing free as in Pelops^ but anchylosed 
to it, so that it is not easy to fix on the precise dividing 
line. The two genera with the unbroken dividing 
line are Koch's Gepheus and Nicolet's Leiosoma. The 
diflference which the latter author makes between them 
is that Gepheus has homodactyle claws and Leiosoma 
heterodactyle ; but, in the first place, as before stated, 
I doubt whether there are any truly homodactyle 
claws in the family, although Gepheus teg eocr anus 
comes very near to it ; and, next, the claws of Gepheus 
bifidatusy which is in other respects similar to the 
typical species of the genus, are as heterodactyle as 
those of a Leiosoma. Nicolet also says that the tec- 
tum of Gepheus is attached by its posterior edge only ; 
but, as explained above, the tectum does not exist : 
thus, both distinctions having broken down, is there 
any advantage in preserving the genus Leiosoma? 
Were I commencing the classification I should not 
have originated it, but the creatures included in it 
have not hitherto been comprised in Gepheus^ and their 
appearance is very different, although I do not find 
any great structural distinction. 

The name Leiosoma (Kirby) had been used in Ste- 
phens' catalogue in 1831, and by Cheviolat in 1837, 
for genera of Coleoptera^ therefore, had Nicolet been 
English, there would be an inclination to drop his name, 
but one hesitates to consider him bound by British 
Association rules which he probably did not recognise. 
Were I to abandon the name Leiosoma^ I should not be 
inclined to originate another, but should leave the group 
as a subdivision of Gepheus. As, however, the creatures 
are known as Leiosoma all over Europe, I have, on the 
whole, thought it best to leave the name of Leiosoma^ 
giving Gepheus as a substitute, and allow my readers 
to use which they think best. The only tangible dis- 
tinctions which I can find are, that in Leiosoma the 
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lamellad are small and the abdomen smooth, while in 
Gepheus the lamelte are conspicuously large, and 
lighter in colour than the rest of the body, and the 
abdomen is rough. Many of the singular immature 
forms of these two genera have a remarkable resem- 
blance, which is another reason for doubting whether 
they should be separated. 

Amongst the remaining genera the tridactyle or 
monodactyle claws again become available, subject to 
the same remark as before, the genus Eremceus being 
the only tridactyle one. 

There remain two genera; of these Hermannia is 
very readily distinguished from Dainceus by the thick 
legs with cylindrical joints, instead of the thin legs 
with clavate or moniliform joints possessed by Dainceus. 

Some of the species composing the genus Damceus 
have almost globular abdomens, in some they are longer 
and more pointed; in some the legs are extremely 
long, mostly, but not entirely, in the round-bodied 
species; in some they are only moderately long; 
in some species the joints are clavate, in others 
moniliform. I had thought of utilising these distinc- 
tions to subdivide this rather large genus, and had 
intended doing so by reviving and defining Koch's 
genus Oppia (his distinction of which from Damcetis I 
cannot understand), but on careful examination I 
found that the differences arose so gradually in the 
different species, and it would have been so difficult to 
draw the line, that I gave up the idea, for, if it were 
difficult to draw, it would be unsatisfactory when 
drawn. 

With the above remarks I submit the classification 
at the end of this chapter ; in it I have endeavoured 
to give the principal distinctions, and to preserve as 
fairly natural a linear arrangement as I can ; but it is 
an old story, that, although linear arrangements are 
necessary for our books, nature does not lend herself 
to them ; the characteristics of allied living forms are 
like the ripples produced by a number of stones 
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dropped into water, each extends in a circular direc- 
tion, and they constantly cross and recross. Thus 
Tegeocranus and Hermannia might well have come 
together, but it was more important to keep Notaspis 
and DarruBus together, as some of their species are 
even more closely allied than those of the former two 
genera ; again, the projecting comers of the abdomen 
m Notaspis seem hke slight remains of the wing-like 
processes of the Pterogasterince^ but in most other 
characteristics the genus is more like Damceus. 

Finally, Pelops is put first and Hoplophora last by 
Nicolet, and, as I do not see that I can improve this, 
I adhere to it. 
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CHAPTER VI. 

DEVELOPMENT AND IMMATUEB STAGES. 

The development of one of the Orihatidce^ as indeed 
of Acarina in general, may be divided into three main 
stages ; namely, the egg, the larva, and the nymph ; 
the next change after the nymphal period brings the 
creature to its mature or imaginal condition, and 
development may be said to have ceased. Two of 
these stages, viz. those of egg and nymph, may 
properly be subdivided ; the egg most properly into 
three periods, viz. 1, development within the body of 
the living mother ; 2, development after oviposition 
or after the death of the mother (both of these being 
usually in what may be called the primary period) ; and 
3, the deutovium period. These three periods do not, 
however, occur in every instance. The nymphal state 
may be subdivided into two periods, viz. the active 
and the inert. 

It is necessary to define what is the signification of 
the respective terms used above, as considerable con- 
fusion has arisen from different authors using them 
in various senses, so that, as pointed out in Chapter 
II, the term does not always give to the mind 
a definite idea which is applicable to the writings of 
all biologists who have treated of the subject, unless a 
definition be supplied. 

The egg is luckily a term with regard to which no 
divergence, that I am aware of, exists. An ovum is 
a well-understood expression, as to which difference 
of opinion cannot easily arise. The meaning attached 
to the phrase "deutovium stage" will be best gathered 
from the description given below. 

VOL. I. 5 
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The expression "larva'* or "larval stage" is used in 
this book to signify the creature after it has emerged 
from the egg, and while it is still hexapod ; a stage 
which, as far as my knowledge goes, exists in all 
Acarina except probably Pteroptus, Demodex, and 
Phytoptus, if, indeed, the last be really mature 
creatures ; and, in the last two exceptional genera the 
absence of the normal number of legs may probably 
be regarded as arrested development or abortion from 
disuse. Pteroptus is asserted to have larvaa octopod 
at birth. I have not any experience on this point, 
and only give the statement on the authority of others ; 
if it be correct, probably the larval stage is passed 
within the egg. This is a well-marked period in the 
Oribatidce, but is distinguished by Nicolet as the 
" young larva." Henkin calls it " Schadonophan " 
(in Tromhidium)* while still within the deutovial egg- 
membrane. 

The expression " nymph " or " nymphal stage " is 
used, in this book, to signify the creature after it has 
become octopod (or has attained its full ultimate number 
of legs in the case of exceptional genera as above men- 
tioned) and prior to the last ecdysis. This stage is 
called the "larval" by Nicolet and many others ; I have, 
however, in this matter followed the very convenient 
nomenclature of Dugfes and others, who call this stage 
the "nymphal" in consequence of the analogy to that so 
named in the life-history of Orthoptera, &c., which 
lead an active existence during what would in Lepu 
doptera be the pupal condition. 

It will be seen from the above, and from the follow- 
ing pages, that the Oribatidce have not complete trans- 
formations, in the technical sense applied to that 
expression by those authors who consider transforma- 
tions to be incomplete unless they include an absolutely 
inert pupal stage, during which the animal does not 

* " Beitrage znr Anatomie, Entwicklon^gescliichte and Biologie von 
Trombidinm fiiliginosaiD/' 'Zeit. fiir wiss. Zool./ Bd. xxxvii, 1883, 
p. 596. 
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feed, and during wliich it is different from its appear- 
ance at any other period. The OribatidcBy however, 
undergo transformations sufficiently marked to render 
them totally different at one period of their life-history 
from what they are at another, so that, in the majority 
of cases, it would be impossible to identify the nymph 
with the adult except from knowledge ; indeed, 0. L. 
Koch and other authors have supposed all the nymphs 
to be separate species, and have so named, described, 
and figured all they found. 

An idea exists amongst naturalists that the Oribatidce 
are viviparous ; this error, for an error it certainly is 
in the main, although possibly with some rather ex- 
ceptional grounds for it, has crept into the very highest 
places ; for instance, it is stated as a fact in Huxley's 
* Anatomy of the Invertebrata,'* and in Rymer Jones's 
; Animal Kingdom.'t As far as I can ascertain the 
idea originated with Dujardin, who is responsible for 
this, and I fear for other not less important errors 
connected with the family. J 

OlaparMe, in his chapter on the development of 
noplophora contractile, as he calls it, which is his 
only work upon any of the Oribatidce,^ expressly says 
that, although the general idea is that they are vivi- 
parous, the belief is erroneous. Nicolet || says that the 
egg is deposited and that the larva ("young larva" as he 
caUs it) emerges very shortly after ; this is unques- 
tionably true in a great number, probably in the 
majority, of instances ; but, as will be seen below, my 
own opinion is that no single rule will hold good for 
all species and all seasons of the year. 

Before commencing such details as I am able to 
offer respecting the life-histories of the Oribatidce, it 
will, I think, be best that I should inform the reader 

♦ London, 1877, p. 383. 
t 4tli edition, 1871, p. 399. 

i •* Premier M^moire eur les Acariens," * Ann. Sci. Nat.,' 3me s^r., 
t. 5, g. 6 (1846). 
Op. cit. 
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exactly how these facts, so far as they rely upon my 
personal observations, or have been verified by me, 
were ascertained ; so that he may judge for himself 
whether or not they are reliable. The few remarks 
found in this volume relative to the development 
of the egg within the body of the mother and pre- 
vious to hatching have been founded solely upon actual 
dissection. 

The progress of the deutovium stage after the 
deposition of the ovum has been observed by keeping 
one or two known eggs in each instance in one of the 
glass cells mentioned below, and placing them under 
the microscope for observation at frequent intervals. 
The escape of the larva from the egg is described from 
watching it take place actually on the stage of my 
microscope again and again. When an egg in one of 
my cells has commenced to hatch, either the cell or the 
egg, generally the whole apparatus, has been trans- 
ferred to the microscope, and the process watched 
until complete. 

The whole of the observations upon larva9 and 
nymphs, and the whole tracing of life-histories as well 
as the greater part of the observation upon the eggs, 
have been done as follows : — I have used a number of 
glass cells, each composed of an ordinary microscopical 
glass slip 3x1 in., having in the centre, fastened by 
marine glue or Canada balsam, a glass ring made of a 
transverse slice of glass tubing about f ths or |ths inch 
in diameter, the length of the tube, and consequently 
the depth of the cells, being usually about f ths inch. 
The tubing I employ is of tolerably thin glass, if very 
thick it is opaque, and leaves little room inside the 
cell. Over this a thin glass cover, rather larger than 
the diameter of the tubing, was laid, either a circle or 
square; the latter is often handy, as the projecting 
corners are convenient to take it on and oflf by, or 
sometimes a second slide or a broken piece of one is 
more serviceable. This cover was always quite loose, 
and simply held on by an ordinary brass- wire micro- 
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soopioal spring-clip ; of course the upper edge of the 
slice of glass tube required to be smooth, so that the 
cover would lie flat upon it, and not allow the minute 
prisoners to escape. 

A cell so prepared was carefully cleaned out, and 
examined under the microscope, to see that it did not 
contain Acarina or ova. A small piece of thick white 
blotting-paper, not large enough to cover the whole 
bottom of the cell, was then placed in it and damped ; 
a piece or two of growing moss or fungus was then 
placed in the cell, having first been carefully examined 
under the microscope to see that it also was free from 
Acarina and ova, and the cell was then ready for use. 
One or two specimens of the larva, nymph, or species 
to be observed, were placed in the cell, never so many 
but what I knew each individual specimen ; the cover 
was put on, fixed with the clip ; a label with a state- 
ment of what was inside affixed to the slip, and the 
whole put away in the dark or in very dull light. By 
carefully attending to the hygrometric condition of the 
cell, damping the blotting-paper, or removing the 
cover to give air as required, I found that most 
species throve well in this manner, and got quite 
accustomed to the cells, not trying much to escape ; I 
have often had a cell uncovered for a considerable time 
without losing the inmates, although the creatures can 
climb up glass. The moss kept green for a long time, 
and minute fungoid growths often arose and afforded 
appropriate food to some species, but this fungus is 
apt to grow too vigorously and smother everything. 
Another good mode of providing the fungus-eating 
species with food I found to be by putting a minute 
piece of mouldy cheese in the cell, this soon bore a fijie 
crop which was highly appreciated ; of course the cheese 
should be examined to see that it does not contain 
Tyroglyphi or ova, although these can be distinguished 
from Oribatidce if one should get in. I have often 
kept as many as fifty of these cells going at one time, 
each with its special inhabitants. The attention they 
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required to preserve the hygrometric and other neces- 
sary conditions was considerable, and it is due to my 
wife's patient care that I was enabled to continue 
these studies. When it was desired to observe the 
inmates, which was done at frequent intervals, the 
clip was removed and the cell transferred to the stage 
of the microscope. If low powers were sufficient, the 
cover did not require to be removed if kept clean and 
if free from condensed moisture ; if, however, I wished 
to use higher powers, I found that I could usually 
safely remove the cover ; of course it often happened 
that a creature which I wished to watch was in a part 
of the cell where the objective would not go, in the 
case of high powers (by which I do not mean really 
high powers but such powers as ^th or ^th), and then 
the animal had to be moved, which I found could 
generally be safely done with a camel-hair pencil. 
In this way I could watch individual known speci- 
mens, with a certainty that I always had the same 
specimen under observation, not one at one time and 
something else supposed to be the same species but 
really different at another. Whenever I found any- 
thing specially interesting going on I watched until it 
was over if I had the time at my disposal. 

I found these simple cells answer better than any 
of the more elaborate apparatus. In particular I tried 
Mr. Macintyre's ingenious cork cells, by the aid of 
which he did such excellent work in rearing small 
insects, but I did not find them answer for Oribatidce. 
In the first place, many species, being wood-borers, 
simply eat their way out or into the cork ; in the next 
place, my very minute pets got lost in the interspaces 
of the cork and never reappeared ; in the third place, 
the cells got dry too easily, and were apt to be too wet 
or too dry ; the former of which was injurious, and the 
latter always fatal. 
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The Ovum. 

The eggs of Oribatidce are almost always elliptical, 
or cylindrical with rounded ends ; sometimes they are 
flattened a little on one side, and occasionally they 
are slightly curved longitudinally, so as to have a 
tendency to a crescent shape, but still with rounded 
ends. They are generally of a membranous texture, 
sometimes 4h airanular, frosted-looking skin (as iA 
Nothrus theleproctus^ &c.). Sometimes these granu- 
lations are produced so as to form a thickly-set pro- 
tection of projecting processes all over the surface of 
the egg, as in Oribata punctata (PI. G, fig. 6). Some- 
times the membranous surface is more polished, as in 
Notaspis lucorum and Notaspis bipilis: the mem- 
branous eggs are usually white or milky at first, and 
become yellower or light-brown afterwards. A totally 
different type of egg, as regards texture and colour, 
exists, viz. such eggs as those of Damceus geniculatus 
and D. clavipes^ Leiosoma {Gepheus) palmicinctum, &c., 
which become covered with a hard chitinised shell, 
which is dark brown or almost black in L. {Cepheus) 
palmicinctum^ brittle and non-expansive, but per- 
forated with numerous excessively minute holes. 

I regret to say that the limited time at my disposal 
has not allowed me to make any observations on the 
embryology of sufficient importance to record here, 
and therefore omit that subject, hoping to deal with it 
at a future period. 

It appears to me that there are at least three, if not 
four, modes in which the later development of the egg 
and the escape of the larva are provided for. Firstly, 
the egg is laid as usual among insects, the long 
ovipositor of the female being used for this purpose, 
and depositing the egg in crevices of the wood, moss, 
or fungus, upon which the larva will feed ; the egg 
being deposited when mature as an egg, but before 
the formation of the larva has commenced, or before it 
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has advanced very far ; this I have frequently observed 
with DamcBUS geniculatiis^ D. clavipes, Nothrus thele- 
proctuSj Pelops acromios^ &c. A considerable time 
often elapses with these species between oviposition 
and the escape of the larva. 

The second mode is that the development of the 
larva is almost completed within the body of the living 
mother, and that the egg is deposited, as in the former 
case, but the larva emerges very shortly afterwards ; 
this is the mode which Nicolet considers, or apparently 
considers, to be universal ; my experience is that it is 
not so, although very frequent. 

I suspect strongly that a third mode is that the 
mother is ovo- viviparous. I cannot say that I have 
ever witnessed the birth of a living larva not enve- 
loped by an egg-shell or membrane from a living 
mother, but in the case of Scutovertex maculatus I 
have dissected out of a mother, living, or killed for the 

{)urpose of, and immediately before, the dissection, 
arv89, which, if not able to run about, were fully 
formed, able to kick their legs, work their mouth- 
organs actively, and otherwise exhibit signs of life. 
Moreover, I have several times found larvaa in a cell 
where I had kept a pair of adults, male and female, or 
what I believed to be such (for they are often extremely 
difficult or even impossible to tell without destroying 
them), although I had carefully examined the cell 
shortly before without detecting any signs of ova. 1 
am aware that all this is not actual proof, but it seems 
to me to raise a very strong presumption. 

In these methods usually only one or two eggs are 
ripe at one time, but I have seen as many as eight or 
nine which have attained the full size. 

The fourth mode, which has not, I beheve, been 
observed by any one before myself, I have remarked 
several times in Oribata ghbula ; it is that the female 
develops several ripe eggs at the same time, until, 
indeed, the abdomen appears to become entirely filled 
with the eggs. These eggs are not laid, nor do they 
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hatch within the body of the living parent, but the 
mother dies, and all internal parts of the abdomen, 
except the eggs, dry up and almost disappear: thus 
the shell of the parental body remains as a protection 
to the eggs until they hatch. When in due course, or 
under the influence of warmth, this takes place the 
young larvae escape by the genital or the anal aperture : 
this is usually facilitated by the dropping off of the 
folding doors (genital and anal plates) which close 
these respective apertures during life. Sometimes 
the apertures are hardly large enough to allow of the 
passage of the larvae, which then have great difficulty 
in escaping. I have assisted some of those which i 
have bred in confinement. 

I am inclined to believe that this fourth method is 
more frequent at the approach of winter than at other 
times, and that the eggs thus protected pass the 
winter in comparative security, and are hatched on 
the approach of warmth and spring. 

Dr. G. Haller, of Bern,* found numerous dried 
shells (or abdominal portions of exo-skeletons) of 
Hoplophora in winter among fallen leaves, each carcass 
had a mature egg in it, and Haller concludes that the 
female Hoplophora^ when about to deposit its eggs, 
seeks for the cast skins of members of its species, and 
deposits one egg in each for protection ; this of course 
may be so, but, in the absence of further information 
on the subject, I should fancy that it is more likely to 
be an instance of the fourth method above described, 
except that, in this instance, only one egg is ripe at the 
time of the death of the parent. 

The curious stage called by ClaparMe the " deuto- 
vium " has been well observed and described by that 
writer in the case of Atax Bonzi;\ but I am not aware 
that anyone before myself has noticed it in the 
OribatidcB ; it exists, however, in the case of Damceus 

• "Miscellanea acarinologica," 'MittheiL der Schweitzen Entom. 
GeBellschaft/ 1879, No. 4, 502. 
t " Studien der Acariden,'* < Zeit. fiir wiss. ZooL/ 1868, p. 452. 
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geniculatus^ D. clampes^ &c. In these species the 
exterior membrane, or shell, of the egg, although soft 
and almost white at first within the oviduct, becomes 
brown, hard, and brittle, in fact, chitinous, usually 
before deposition, the chitin being of course pierced 
by numerous punctures. As the contents of the egg 
expand and the embryo develops, this hard, imyielding 
envelope becomes too small for the contents, and a 
split commences, which gradually extends longitu- 
dinally right round the periphery, passing through or 
near to the poles of the egg, and thus dividing the 
outer shell into two equal, or sub-equal, somewhat 
boat-shaped halves. The split only penetrates the 
outer shell, and allows the inner, or vitelline, membrane 
to be seen through the opening; this membrane is 
thin, flexible, elastic, and pale-yellowish or white. At 
first a thin line only shows, but, as the embryo 
increases in size, it become a broad band, having the 
halves of the original outer shell on each side. Under 
a low power this split, with the paler membrane showing 
through, may easily be mistaken for a light stripe round 
the egg. 

The deutovium stage sometimes occurs within the 
body of the parent (PL G, fig. 1). 

When the embryo has become a fully-developed 
larva within the egg, the latter, in the case of those 
having a deutovium stage, ruptures along the inner 
membrane, in the line of the original split, i.e. along 
the pale band, and the escape of the larva commences. 
I have watched this very carefully under the micro- 
scope in the case of Damceus geniculatus and D. clampes. 
The rupture commences at the small end, which con- 
tains the rostrum of the larva; the long legs are 
doubly folded upon the side of the body, the long hairs 
of the back lie flat, and pointing straight backwards. 
The front part of the cephalothorax, whenever I have 
watched the process, has protruded first. It was 
slowly followed by the anterior pair of legs, then the 
whole cephalothorax and the second pair of legs 
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gradually made their appearance, the progress being 
very slow. A long delay now took place, during 
which the various parts stiffened, and assumed their 
permanent positions, the hairs becoming more or less 
perpendicular, the hinder pair of legs (for the larva is 
hexapod) remained in the shell untU the last, pushing 
against the inside of one half while the back rested in 
the other, and thus slowly opened it. 

As the different parts emerged everything moveable 
was kept continually moving, a strange sight in these 
slow and lazy creatures ; the legs were worked in all 
directions, and it was amusing to watch the parts of 
the mouth constantly going, the chelate mandibles, 
usually so diflScult to see, were protruded and retracted 
independently, and kept ceaselessly snapping. The 
escape from the egg lasted six to eight hours : I 
cannot say if it takes as long in a state of nature. 



The Labva. 

The larva of one of the Oribatidce is invariably 
hexapod. All the six legs are monodactyle, the 
tridactyle claws are confined to the images. The larvaa 
are always soft, and usually have but little colour, 
although in some species, as Hermannia picea^ Oribata 
punctata^ &c., they show a considerable amount ; and 
the colour which results from the alimentary canal, 
filled more or less with food, showing through the 
transparent cuticle, is of course visible. 

In all respects, except those above mentioned and 
the smaller size, the larva ordinarily closely resembles 
the nymph ; and, as the latter is the more lasting and 
important stage, the descriptions will be chiefiy given 
in treating of that stage ; in those instances where 
the larva is known to me to differ from the nymph, 
the difference will be found noticed in the description 
of the particular species ; it does not, however, in any 
instance, differ so much but what it would be readily 
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known ; whereas, as a rule, the larva and nymph are 
totally unlike the perfect form. 

The creature remains only a comparatively short 
time in the larval state, usually, in the species which I 
have reared, from three weeks to two or three months. 
I have had Leiosoma palmicinctum about seven weeks, 
Oribata alata about three weeks, Nothrus theleproctus 
over two months, in the larval state ; and other species 
for varying periods. I cannot tell how these periods 
correspond with those which would have been occupied 
in a state of nature. 

In my opinion the larva does not undergo any 
ecdysis untU the one which occurs at the time of its 
change to the nymphal condition ; I say in my opinion, 
because Dr. G. Haller, of Bern, has expressed a con- 
trary view,* which he founds upon his dissection, or 
perhaps I should rather say manipulation, of the larva 
of DairuBUS geniculatus. This larva has a habit, which 
will be found referred to in the chapter relative to that 
subject, of covering its back with a thick coating of 
mud or dirt ; by carefully pulling this to pieces with 
needles, Haller discovered, as he considers, the remains 
of several larval skins mixed up with it. Supposing 
Haller to be correct in this, it is not convincing to my 
mind, because in this species, and in the closely allied 
D. clavipes^ the notogaster of larva, nymph, and 
imago appears to exude some glutinous matter which 
causes things to stick to it, and those specimens which 
I have reared or retained in confinement have managed, 
by means which will be found described in the same 
chapter, to collect a large proportion of the loose 
objects in the cell and pile them on to their backs. 
In this they seem to have some power of selection, 
for images of davvpes^ which have been perfectly clean 
when I put them into a cell which contained eggs, have, 
within a very short time, had every egg in the cell 
fixed firmly to their backs ; and therefore it is more 

• « Miscellanea acarinologica/' ' Mittheil. der Schweitzen Entom. 
GeseUschafV No. 4, p. 507. 
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probable that the cast skins have stuck to the back 
than that they have remained on through the ecdysis. 
Whatever conclusion may be drawn from the above 
remarks, I can only say that, amongst the very 
numerous larva9 of Oribatidce which I have reared and 
kept alive, and have observed as closely as circum- 
stances permitted, I have not ever, in any instance, 
succeeded in detecting any larval ecdysis except the 
final one. 

The process of the change from the larval to the 
nymphal state so closely resembles that from the 
nymphal to the imaginal, that I have not thought it 
necessary to describe them separately, and have 
reserved my observations for the final and more in- 
teresting change. During the inert larval period 
Henkin calls the creature nympho-chrysallis and 
nymphophan. 

The Nymph. 

In the name of this stage I have followed Lamarck, 
who has, as I think very properly, given this name for 
the active stage in Orthoptera^ &c., which corresponds 
to the inert pupal period of Lepidoptera^ Dipteral &c. 
Dugfes, Robin, Fumose, M^gnin, and other authors, 
have ^ready applied Lamarck's name to the period now 
treated of in the lif e-hidtory of Acarina, and I gladly 
follow their example. 

Among the Oribatidce the nymph may be defined as 
the creature after it has become octopod, but before the 
last ecdysis ; indeed, this definition would be correct for 
almost all Acarina except Dermaleichi. The nymphal 
is probably the most important stage in the life of the 
animal ; it is the period of growth, and occupies a very 
considerable proportion of the existence ; it is also the 
time of gay colouring, and of beauty, where these exist 
at all. The young nymph fresh from the larval ecdysis 
is little larger than the fully-grown larva; but the 
nymph just before its transformation into the imago 
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is almost as large as the imago itself, although often 
very different in shape. 

The nymph is invariably monodaotyle throughout its 
existence, the cuticle of the abdomen is never hard nor 
rigid in any species; in some, however, as, for instance, 
Scutovertex acidptiiSt Hermannia picea^ Nothrus thele- 
produSf &c., the cephalothorax and the legs are fully 
chitinised during the later part of the nymphal period. 
In other species, as Notaspis lucorum^ Oribata setosa^ 
&c., the legs and rostrum, although not fully chitinised, 
become darker, and somewhat harder, than the rest of 
the body, but retain a slightly translucent appearance. 
Again in a few species, as Damceus splendens^ Hoplophora 
nitenSy Tegeocranus coriaceusy &c., the whole creature, 
except the trophi and claws, remains quite colourless 
and soft up to a very short period before the change to 
the imago, and never becomes rigid in any part except 
those last named. During their nymphal hfe, these 
species are chiefly, but not invariably, wood-boring or 
fungus-boring organisms. 

The skin of the abdomen, in many species, is highly 
polished, and reflects exterior objects as clearly as k 
looking-glass would, but it is more frequently 
wrinkled, and rather leathery ; this is well seen in the 
nymphs of Oi^ibata punctata, Scutovertex sculptus, 
Pelops acromios, Hermannia picea, &c. This wrink- 
ling allows of the expansion of the creature from 
growth. After each ecdysis the wrinkles are deep and 
sharply marked ; as the nymph grows they gradually 
unfold, or straighten, so that shortly before the ecdysis 
the wrinkles are not generally conspicuous; after 
undergoing a second ecdysis the nymph emerges larger 
and again deeply wrinkled, and the same process is 
repeated. 

The colouring of the nymphs varies very greatly. 
The wood-boring species are, as a rule, colourless or 
milky, or vello wish- white. Other species, as Notaspis 
lu^omm, Oribata cuspidata, N. bipiliSf &c., have a clear, 
transparent skin, which allows the internal organs and 
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the food to show through, producing patches of green, 
brown, pink, and yellow, and giving the nymph a very- 
pleasing appearance. Again, in some species, as Pelops 
acTomios^ the nymph is reddish-brown ; in Orihata lapi- 
daria it is almost crimson ; in Orihata parmeUce^ which 
feeds on yellow lichen, the nymph is golden yellow, like 
its food; and other varieties of colouring are numerous. 

The nymph undergoes three ecdyses, the third 
bringing it to the imaginal condition ; at least, this has 
invariably been the case with everyone of the numerous 
species which I have had in confinement, and another 
strong evidence is that where the perfect creature 
carries the cast larval and nymphal skins, in the 
manner described in Chapter VII, there are, in every 
instance which I am acquainted with, one larval and 
three nymphal skins, and no more, to be found on the 
back of the adult, not obscured nor mixed up with dirt, 
but perfectly distinct in their natural positions. 

Every student of the Oribatidce should recollect that 
the appearance of the nymph varies greatly during 
different periods of its existence. When it has only 
lately passed through the transformation from the 
larval stage, it is, as a rule, much lighter in colour and 
flatter on the back, and somewhat more angular in 
shape, than when it is further advanced ; as the nymph 
becomes older and more fully fed, it usually, in most 
species 9 becomes more arched on the back and more 
rounded in outline. Before or during the inert periods, 
a very great change takes place ; the skin swells up 
like a bladder, the back, even of flat species, becoming 
quite round ; the creature, moreover, becomes consider- 
ably longer, from the extensible skin, where the 
cephalothorax joins the abdomen, being fully extended, 
instead of the anterior margin of the abdomen over- 
hanging the cephalothorax, as it generally does ; all 
wrinkles and markings are apt to disappear, and the 
animal would hardly be recognised by anyone not 
accustomed to watch the development of these crea- 
tures. In Plate IV, figs. 2 and 3, I have drawn the 
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nymph of Oribata molicomus in the active and in 
the inert states respectively, to give an idea of the 
difference. 

The nymphal period is that in which the hairs attain 
their greatest development and variety. They are an 
important element in the external appearance of the 
larger number of the Oi^^ibatidce in all stages, but 
especially so in the nymphal ; many have long, simple, 
setiform hairs, of which Notaspis lucoi^m^ N. lacustrisy 
and N. bipilis are good examples ; in the last the two 
long hairs at the tail are as long as the whole body ; 
it might well be supposed that the species was named 
from these hairs, but it is not so, it was named by 
Hermann in 1804, and no one had any suspicion 
that Koch's Murcia acuminata was only a stage in the 
life-history of Notaspis bipilis until I discovered this 
fact in 1879 by breeding the species. The two hairs 
from which Hermann's name was given, are two con- 
spicuous, straight spines on each side of the adult, one 
on the antero-lateral angle of the abdomen, and the 
other on the coxa of the third leg. 

The serrated hair attains an extreme development 
in the nymphs of Oribata quadricornuta, 0. setosa^ 
&c. The spatulate hair is remarkable in the nymph 
of Pelops acromioSy which Koch, taking it for a sepa- 
rate species, called Celceno spinosa from this charac- 
teristic. The hairs, transformed into straight spines, 
may be well seen in the nymph of Oribata sphagni ; but 
far more remarkable are the great, doubly-curved, 
serrated spines, which form the homologues of the 
hairs in the extraordinary nymph of Tegeocranus latus ; 
probably, however, even this species is less wonderful 
in the development of the hairs than Leiosoma 
{Gepheus) palmicinctum and Cepheus ocellatuSy in these 
two each hair round the margin of the abdomen is 
transmuted into a membranous expansion the shape 
of a Japanese fan, and strengthened by nervures which 
are reticulated in the former and branched in the 
latter species. These fan-like hairs are so large as to 
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overlap, forming a margin entirely round the nymph 
sufficiently broad to conceal the cephalothorax and the 
legs when viewed from the dorsal aspect. 

I cannot refrain from stopping here to call special 
attention to the three last-named nymphs, viz. those 
of Tegeocranus latiis^Leiosoma {Cephens) 'palmicinctumy 
and Gepheits ocellatuSy possibly no more bizarre or 
remarkable creatures exist than these, when nearly 
fully grown, and bearing on their backs, ring within 
ring, concentric circles or ovals * of these curious and 
disproportionately large line- of -beauty-shaped spines 
formed of clear, colourless chitin, and strongly serrated 
in the first species, and of the beautiful and iridescent 
membranous fans in the two latter. 

I have said before that the nymphal period is that 
of growth, it is necessarily also that of feeding ; I do 
not mean by this that the creature does not feed in 
other stages, but simply that it feeds with special 
vigour while it is a nymph — at all times, except shortly 
before each ecdysis, moss, lichen, fungus, or decayed 
wood, as the , case maybe, disappears into its mouth 
with a rapidity which, considering the very minute 
size of the creature, reminds one of the larv89 of the 
Lepidoptera. 

The appearance and formation of the nymphs are 
of some service in determining whether the genera 
into which the Oribatidce are divided are really natural 
groups. Thus in the three genera Nothrus^ Damceus^ 
and Hoplophcn^a^ which certainly are natural divisions, 
the nymph, in each instance, strongly resembles the 
imago. In Oribata, also a natural group, the nymphs 
are utterly different from the perfect form ; the same 
may be said of Pelops, Tegeocramis^ and other genera ; 
and in some of these genera a certain general resem- 
blance runs through the nymphal stages of the various 
species. Too much stress, however, must not be laid 
upon this, because it not unfrequently happens that 
there is a close resemblance between the nymphs of 

* See chapter on Habits, page 90. 
VOL. I. 6 
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two or more species, the images of which are very 
different from each other. On the other hand, the con- 
verse is not 9i[ually true ; still, occasionally the perfect 
forms are extremely alike while the nymphs show 
considerable difference. Thus the nymphs of Leiosoma 
{Cepheus) palmicinctum and Cephcus ocellatics are so 
much alike that a collector would naturally calculate 
upon the images being similar, whereas, in reality, 
they present very different appearances, although, as 
before stated, I doubt if the genera be properly sepa- 
rated ; again, the nymphs of Orihata punctata and 
Scuto vertex sculptus are extremely alike and the perfect 
forms are most dissimilar. 

I have said above that the nymph of Hoplophora 
closely resembles the adult form, so that one might be 
recognised from its likeness to the other ; probably I 
should have hesitated in saying this, because Claparfede 
not only didnot recognise them, but even took the nymph 
at first for a mature Acariis of a totally distinct family, 
viz. the Tyroglyphidce ; and, when it did dawn upon him 
that they were the same species, he expected to see the 
mature form turn into the nymph, being misled by his 
former studies on the hypopial form of Ti/vor/Jiq^hus. 
Having ascertained at last that the highly chitinised 
form was the adult, and the soft white one the nympb, 
Clapar^de maintains that Hoplopliora passes through 
an Acarus stage : this is repeated by Andrew Murray, 
who probably only relies upon Claparfede. To me it 
seems that one might say, with as much truth, that a 
beetle passes through an annelid stage ; and, with my 
experience of breeding Oribatida'y it seems strange to 
me that an entomologist and arachnologist of Claparedc's 
great ability and carefulness should ever have doubted 
the so-called Acarus form being the nymph of Hoplo^ 
phora^ more especially as Nicole t had already figured 
the nymph ; and although Nicolet's figure is far inferior 
to Clapar6de's admirable drawings, yet I should think 
that it is sufiicient for identification. ClaparMe was 
acquainted with Nicolet's work and frequently refers to 
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it. The paper upon Hoplophora was ClaparMe's only- 
study of the Oribatidce ; had he tried other species he 
could hardly have failed to discover that tliey all pass 
through a soft stage, which, however, possesses all the 
principal distinctions of the family, and is not by any 
means properly described as "an Acaims stage;'* indeed, 
it rather appears to me that this stage is no more than 
might reasonably be anticipated. As far as I am aware 
Coleoptera, Aphanipiera, and other rigidly chitinised 
organisms, are usually soft during the period of growth; 
indeed, it would hardly seem probable that during that 
time they should be confined in a rigid, non-elastic 
integument. 

ClaparMe, as one of the proofs that it is an Acainis 
stage, states that the nymph docs not possess trachea9 
(while the adult does). Kramer says* that it is fre- 
quent that Acarina which have a tracheal system in 
the mature stage do not possess it when immature. 
The possession of tracheaB by the adult is very doubtful 
in Hoplophora. 

It is now time to describe the inert stage, which 
precedes, or perhaps one should say constitutes, the 
change from nymph to imago ; and a somewhat similar 
stage, to a lesser degree, exists at the change from 
larva to nymph and at each ecdysis. I shall only de- 
scribe the final one. 

When the nymph is fully fed, and is about to become 
an imago, it creeps into a hole, or some other sheltered 
position, stretches out its legs, fixing its large mono- 
dactyle claws firmly into the substance it is resting on, 
and then gradually becomes inert, perfectly motionless, 
and to all appearance dead ; it ceases to feed, and docs 
not exhibit any sign of life if touched or injured. This 
is the Teleiochrysallis of Henkin. I have, in several 
instances, cut out the supporting substance with the 
inert nymph upon it, and removed it to a more conve- 
nient place for observation, or to the stage of the mi- 

♦ " Gnmdzuge zur Systematik der Milben," * Archiv fur Natur- 
geschichte,' 1877, p. 215. 
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croscope. Thelengthof time which the creature remains 
in this condition varies a good deal, but probably about 
a fortnight may be the average period. During the 
latter part of this time a very slow rhythmic pulsation 
may be seen in the interior of the creature. If the noto- 
gaster be sufiBciently transparent, this movement is 
most easily followed by watching the pre- ventricular 
glands, which may be seen to be suddenly retracted and 
then very slowly advanced again to the former position, 
to be once more drawn back as soon as they reach it. 
This motion may be well-observed in the nymphs of 
Notaspis bipiliSy Orihata lapidaria, &c. 

If during the inert stage specimens be mounted as 
microscopical objects I iiave always found that they 
collapse, and are not preserved in the inflated con- 
dition of the inert nymph. If during the same period 
the back of the creature becomes concave, I have 
always found that it dies. 

Usually, but not invariably, some twelve hours or 
so before the perfect Arachnid, which Henkin calls 
" Prosopon," emerges from the skin of the inert nymph, 
the latter may be observed to become much darker, and 
at the end of that time the skin splits. In Tegeocranns 
latuSy Leiosoma {Gephens) palmicinctuniy Orihata alata^ 
and other species, which I have watched during the 
final change, the nymphal skin splits first round the 
posterior edge, and the hinder portion of the abdomen 
of the adult slowly appears by the skin shrinking from 
it. This splitting of the skin from behind forward 
along the edge, and the shrinking of the split skin, 
proceed almost imperceptibly, the creature remaining 
perfectly motionless. 

After the splitting and shrinking have continued for 
about five to six hours one may usually see that the 
respective parts of the imago within were formed 
independently from the similar parts in the nymph ; 
the legs, for instance, not being formed inside the old 
legs, which are stretched out, but being folded on the 
sternal plate or securely packed in the shelter of the 
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tectopedia. This position of the legs is well seen in a 
specimen of Notaspis hicorum mounted just before the 
imago emerges from the nymphal skin. When the 
splitting and shrinking have proceeded suflficiently far 
the imago at last moves, withdraws its cephalothorax 
from the fore part of the old skin, like a finger from a 
glove, and walks off, leaving the old skin, with out- 
stretched legs, in the same position which it has occu- 
pied during the whole inert period. If the adult bo 
very soft and white, it sometimes appears to remain in 
the split nymphal skin until it has become harder and 
darker. During the final inert period Henkin calls 
the creature Teleiochrysallis and Teleiophan. 

I am not aware that any one before myself has 
watched the transformations and inert stage of Oriba- 
tidce ; but considerable differences of opinion have 
existed, and probably still exist, among naturalists as 
to what actually takes place during the inert stage in 
other Acarina. Claparfede carefully watched the pro- 
gress of this stage in Atax bonziy and has recorded 
his observations in one chapter of the work so often 
cited above; he is of opinion that it is not a mere 
change of skin, but that the whole creature dissolves, 
and is entirely reformed — he expresses it as a return to 
an egg state. It seems to me very like the formation 
of a perfect insect from imaginal disks. Claparede's 
view is that a part in the adult is not necessarily 
formed from the similar part in the nymph, but arises 
totally independently from the general body sub- 
stance. 

More recently M^gnin has investigated the same 
subject* in the Sarcoptidce and Gamasidce^ and his 
views as to these two groups fully coincide with 
Claparede's statement relative to the Hydrachnidce. 

It must not, however, be forgotten that Dugfes, 

* " Note 8ur les metamorphoses desacariens de la famille des Sarcop. 
tides et de ceUe des Gam asides," in ' Comptes rend us de TAcad. des 
Sc./ 8th June, 1874. "Memoire sur les Sarcoptides Plumicoles," 
•Robin's Journal de I'anatomie et de la physiologic/ May, 1877, 
p. 241. 
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writing at an earlier period, expressed a contrary 
opinion;* he considered that each organ of the adult 
was formed from the similar organ in the nymph, and 
he even says that he cut off one leg from a nymph of 
Hydrachna^ and that the perfect arachnid which 
emerged had only a mere stump instead of that leg. 
Dugfes, however, appears to suggest some amount of 
dissolution and reformation. 

My own opinion as to the Oribatidce coincides with 
that expressed by Claparfede and M^gnin, viz. that 
there is an entire reorganisation, and that the different 
parts of the body of the adult are formed, not at the 
expense of the same parts of the nymph, but from the 
general body-substance. I have, however, elsewhere 
statedt that I am not able to agree with M^gnin that 
this applies to the OamasidcBy as, in the species of that 
family which I have reared, I have not been able to 
trace the existence of any inert period. 

The time which the Oribatidce occupy in passing 
through their transformations certainly varies con- 
siderably in different species, and probably in the 
same species at different times of the year. I have 
had nymphs of Cepheiis oceUatus alive, and remaining 
in the nymphal state, all through the winter, and 
probably many other species do the same. The larva) 
and nymphs appear to be found at all seasons of the 
year, but are most abundant in the spring, and rarest 
in winter. 

I am under the impression that the greater number 
of species and specimens pass the winter either in the 
egg or the perfect state, and that there is usually more 
than one, but not any fixed number of broods during 
the year. It is extremely difficult to keep a single 
specimen alive from egg to adult, and to watch it, as 
the watching disturbs it, and it is apt to die. The 
following table will show, more or less, the time 

* " 2nde Memoire sur les Acariens," * Ann. des Sci. Nat.,* 1S34, 
p. 171. 
t ' JouiTial of the Liunaean Society,' Zoology, voL 15, 1881, p. 297. 



DEVELOPMENT AND IMMATURE STAGES. 87 

occupied by the immature stages of one or two of 
those which I have reared in confinement, but it must 
be remembered that the conditions were unnatural, 
and may have affected the time occupied. I have 
reared most of the species from nymph to adult, but 
not from the egg^ nor always from the larva ; but in 
some cases by keeping the adults, I have obtained 
eggs which have hatched, and been reared through all 
their stages to a second generation of adults. 

Leiosoma {Gepheus) palmicindum, 

12th June, 1881. — Put an egg of this species in a 
cell by itself. 

16th June, 1881. — Egg hatched, and hexapod larva 
appeared. I placed a small piece of lichen in the cell, 
to which the larva attached itself. 

27th June, 1881. — Larva became inert. 

8th August, 1881.— Larva underwent an ecdysis 
and became an octopod nymph. 

8th September, 1881. — Nymph became inert. 

17th September, 1881.— After becoming very dark 
it imderwent the first nymphal ecdysis. 

11th October, ]881.-^Nymph again became inert. 

4th December, 1881. — Underwent second nymphal 
ecdysis. 

12th June, 1882. — Became again inert. 

20th June, 1882. — Third nymphal ecdysis com* 
menced. 

22nd June, 1882. — Perfect creature emerged. Total 
time occupied one year and ten days. 

Notaspis bipilis. 

10th April, 1882. — Egg hatched (in separate cell). 
The record of intermediate stages could not be kept in 
this case ; but, 

28th June, 1882, perfect creature emerged. Total 
time occupied seventy-nine days. 
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Oribata globula. 

10th July, 1881. — Found several living larvas in a 
dead adult female, put them together in a cell. 

22nd July, 1881. — All except three had died. 

27th July, 1881. — Two underwent ecdysis and 
became nymphs. 

12th August, 1881. — One nymph became inert. 

17th August, 1881. — It underwent first nymphal 
ecdysis. 

29th August, 1881. — The remaining larva died, never 
having become a nymph. 

21st September, 1881. — The nymph again became 
inert. 

25th September, 1881. — Underwent second nymphal 
ecdysis. 

17th March. 1882.— The nymph died before its final 
ecdysis, the second nymph having died previously. 

Damceus nitens. 

17th May, 1883. —Put several adults in a cell with a 
small piece of decayed wood, and a small piece of 
mouldy cheese. 

A few days afterwards they laid eggs. 

25th June, 1883. — The first perfect forms emerged, 
having passed through the whole of their changes in 
this short time. 

Finally, I may say that, until I traced the life-his- 
tories, as far as I know, the immature stages of eight 
species only were known. Nicolet, the only writer who 
has dealt with the subject, gives eleven, but as to three 
he is certainly in error. The species he traced are : 
Pelops acromiosj Oribata punctata^ Eremoius tibialis 
(not yet recorded in Britain), Nothrus spiniger^ Damceus 
geniculatus, Hermannia picea, H. arrecta, and Hoplo- 
phora dasypus. In all other species the life-history is 
entirely my own tracing. 
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CHATER VII. 

HABITS. 

Oribatidce have one habit which makes the others 
difficult to observe ; this is their avoidance of light. 
They are creatures without any visible eyes, and yet 
they are very sensitive to light, and almost all species 
escape from it as soon as they can, and they are dis- 
turbed and uncomfortable as long as they remain in 
anything like a strong light. As they are minute 
creatures, requiring a microscope to observe them at 
all, and as they are mostly black or dark-brown in the 
adult stage, and therefore absorbent of light, it is 
almost impossible to obtain light enough to see them 
by without disturbing them too much for their habits 
to be ascertained ; for it is evident that a creature must 
not be frightened or ill at ease if its habits are to be 
correctly observed. 

Pi'obably the most singular and interesting habit 
among the Oribatidce is that of carrying a portion of 
their cast skins. This curious arrangement is found 
chiefly among the nymphs, but some of the adults, as 
DamcBUS verticillipes ^ Nothrus theUproctus^ &c., do the 
same. Of course the larvae cannot do it, as there are 
not any cast skins for them to carry. The object of 
the provision is probably to provide an extra protection 
to soft and delicate parts ; this is a very good explana- 
tion of the arrangement, being more common with the 
nymphs than with the adults, as the former are almost 
invariably soft, while the latter are usually hard. And 
it may be observed that, in many genera, where certain 
species carry the cast skin, the other species have 
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different modes of protecting themselves. It may also 
be remarked that the genus Nothrus, which is a genus 
in which two of the adults carry the cast skins, is 
almost the only genus in which the body is usually 
comparatively soft in the adult. 

The mode in which the cast skin is carried is always 
the same in the same species ; and the simplest form is 
that, at the ecdysis, the old skin, instead of splitting 
irregularly or variously in different individuals, splits 
exactly round the periphery of the abdomen or ia 
some other fixed manner, the split being quite even 
and alike in all examples of the same species. The 
result of this, where the split is, as it most commonly 
is, round the periphery, is that the creature emerges 
from the lower portion of its exuvium as if the old 
skin were a box, carrying with it, on its back, the 
notogastral portion of the old skin, which would 
correspond exactly with the lid of the box. 

This notogastral skin shrinks a little after the split- 
ting process, and this shrinking causes the old noto- 
gastral skin to cling more closely to the back of the 
creature, in spite of which it occasionally falls off, and 
then looks like an oval shield. Of course the process 
is repeated at each ecdysis, except generally the final 
one ; and as each successive cast notogastral skin is 
larger than its predecessors, the adult, where it carries 
the skins at all, carries one larval notogastral skin, 
forming an elliptical or shield-shaped centre to the 
back, and being the highest portion of the abdomen. 
Around this are three rings, composed of the three 
nymphal skins, each lying below, and each extending 
beyond, those before it. This mode of carrying the 
whole cast notogastral skin flat on the back and con- 
centrically is not much found amongst the adults, but 
is common amongst the nymphs ; those of Tegeocramis 
lattiSj Leiosoma (Cepheus) imlmicinctiim^ and Gepheus 
ocellatus are excellent examples; in all of them the 
cast notogastral skins are elliptical, and lie not only 
concentrically with regard to each other, but they also 
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leave a margin of the existing notogaster of equal 
width showing all round. As each cast notogastral skin 
carries its own row of spines or membranous expanded 
hairs attached to its periphery, this contributes largely 
to giving these nymphs their singular and beautiful 
appearance. In Z/. palmicindum the hairs in this 
manner cover up the entire creature except the larval 
cast skin. In other species the notogastral cast skins 
are still flat, but they are not concentric, each skin is 
a little further forward than the previous one, so that 
the skins of the former periods form a series over- 
lapping each other, and partly projecting behind the 
posterior end of the abdomen of the existing creature ; 
in these species the cast notogastral skin is more 
usually shield-shaped. Nothrus theleproctus and Ere- 
mcBus oblongus are good examples of this mode. In 
other species the cast skins have the same arrangement, 
the latest skin being always the furthest forward, but 
they no longer lie flat upon the body, but partly shrivel 
up and appear like a series of jelly- bags, each partly 
within the other, so as to form an elongated cone, which 
extends, some way behind the body of the arachnid, 
and causes a round abdomen to appear a totally dif- 
ferent shape from what it really is. No better example 
of this could be found than the adult form of Damanis 
vtrticilUpes ; Damceus monilipes is also an instance 
of this mode. In other species, again, the cast skins, 
instead of being evenly spread out in a regular shape, 
are crumpled up and adhere in a formless pile to the 
notogastral hairs mixed with other debris. This 
method is seen in Damceus clavijpes. Other species do 
not carry the whole of the notogastral skin, but only 
a small portion of the last one. Thus the adult of 
Nothrus segnis has two long apophyses, one at each 
angle of the posterior margin, each bearing a long 
spatulate hair ; the nymph, which is very like the 
adult, has two long conical tails in the place of these 
apophyses; the adult carries the last cast skin of these 
tails and a narrow strip of skin along each side, which 
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forms a mode of attaching the cast skin of the tail to 
the adult arachnid. The cast skin of the tail fits 
over the apophysis like an extinguisher over a candle, 
so that the apophysis, although existing, is not ever 
seen unless its membranous cap be removed or come 
away of itself. 

As the portions of the cast skins which are carried 
are not, as a rule, fixed in any manner, they occasionally 
drop off, and species which ought to have them are 
thus not unfrequently seen without, or with less than 
the proper number. One or two other species have 
them so loosely attached that they only stay on for a 
short time ; thus the imago of Hermannia arrecta some- 
times carries the cast notogastral skin of the mature 
nymph for a very limited period only, and is afterwards 
seen without it. 

The fact that, as the tiny creatures mature, they carry 
more cast skins, one more for each ecdysis, and that 
they occasionally lose some of the cast skins, has in- 
duced Koch, who was not aware of the habit, and 
looked on all the nymphs as separate adult species, to 
make a considerable number of species out of such a 
form as Nothrus thelcproctus^ that is to say, a separate 
species for each additional cast skin, and one for the 
same thing without any cast skins at all. 

Another very quaint habit of some of the Oribatidce^ 
which also doubtless serves as a protection, is that of 
piling their backs with dirt or rubbish, so as to form 
an artificial covering. This, as far as I know, is con- 
fined to two genera, Nothrus and Damceus ; in the former 
genus the greater part of the species have the back flat, 
or slightly concave, and soft, even in the perfect stage. 
On this convenient surface both nymphs and adults 
manage to pile up a considerable quantity of dirt and 
rubbish, which they always carry about with them. 
Nothrus horridus and Nothrus sjnniger are the best 
English examples; the other English species do not 
usually carry dirt. 

In the genus Damcmis also, the species vary ; the 
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nymph of D. geniculatus has the back almost always 
thickly plastered with actual mud, which sometimes 
forms quite a pile on its back ; the adults of some 
other species do the same D. clavipes does not carry 
mud, but seems to collect all the dry debris and rubbish 
near it on to its back ; most of the other English species 
have not that habit. The mud or rubbish not only 
covers the surface of the notogaster, but adheres 
thickly to all the hairs there ; and where there are long 
interlamellar or other hairs standing up on the cephalo- 
thorax, or extending over the rostrum, the two (one 
from each side) frequently get stuck together, and, with 
the dirt adhering to them, form a sort of platform on 
which other dirt is piled, until an artificial rostrum, 
or horn, is formed high above the real rostrum. This is 
excessively puzzling to anyone, not accustomed to it, 
who captures the specimen, This dirt is mostdiflficult 
to get ofi*, neither hot water, alcohol, nor benzole, seems 
sufficient to dissolve the gum or glutinous material 
with which the dirt is fixed. 

Another very strange habit, if habit it can be called, 
which some of the Oribatidw have, is that of covering 
themselves, or being covered, with a white substance, 
which completely changes their appearance; thus 
Damceus verticillipes and D. papillipes are almost in- 
variably covered with a white dust, which looks as 
though formed of minute flakes of fine, opaque, white 
membrane. The adult of D. verticillipes is dark, but 
this dust entirely hides it, and even thickly invests 
each individual hair ; so that, as this is the species that 
carries its cast skins like a succession of jelly-bags 
behind it, the creature, as usually seen, is totally unlike 
the actual imago as it would be if extraneous matter 
were removed ; it appears white instead of nearly black, 
and seems to be a long-abdomened creature, attenuated 
posteriorly, whereas, in reality, the abdomen of the 
imago is nearly globular. It is a remarkable fact that 
the adult when it emerges from the nymphal skin, and 
the nymph immediately after the nymphal ecdysis, are 
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already covered with this white dust. By means of a 
microscope I have watched the process of casting the 
skin and have seen the white dust covering the creature 
as it emerged. 

Another very curious mode of covering itself is 
found in Pelops Icevigatus^ the adult of which escapes 
from the nymphal skin quite clean, but shortly after- 
wards commences to secrete a wliite substance, which 
looks like alum, and with which the back becomes 
thickly coated. Apparently as this material dries it 
cracks all over, with deep, short fissures, through its 
entire thickness, so that the black back of the 
arachnid shows at the bottom of each little pit formed 
by the cracking of the white substance. In Pelops 
farinosus a thinner layer of some white material is 
stated by Nicolet to follow the form of the elevated, 
vermiform ridges on the back; I think it probable, 
however, that, in reality, the ridges themselves are only 
part of the secretion, as is the case in Pelops aero- 
mios. P. farinosus is too rare a species in England to 
afford any opportunity for investigation. The above- 
named substances are not the only things which some 
of the Oribatidce occasionally carry on their backs. 
Daviceus geniculatus and D. davipes, particularly the 
latter, in all stages, have an odd knack of picking up 
the eggs of their own or other species, and also other 
oval bodies, and carrying them about on their backs. 
How this is done I was for a long time quite unable 
to ascertain, but they certainly managed it somehow. 
These eggs are always piled upon the back, never 
sticking about the legs or sides, but they partly 
adhere to the long notogastral hairs. I soon con- 
cluded there was some gummy or glutinous secretion 
which secured them. After some trouble I ascer- 
tained, in what I think is an indisputable manner, 
that it is not only their own eggs which they carry. 
My method was this, I took a perfectly clean specimen 
of D. clavipes and shut it up in one of my glass cells, 
without any other Acarina^ but with several eggs of 
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its own species. In the course of two days it had every 
egg in the cell firmly fixed on the top of its back, and 
was walking about carrying them. Again, wishing to 
carry this experiment a little further, I got some eggs 
of D. clavipeSf and on the 29th September, 1881, I 
bred a larva from one of them, this larva I placed in a 
cell containing the broken egg-shell from which it had 
emerged, and several large eggs of a Trombidmm ; in a 
single night, viz. that of 29th September, this little 
creature had piled on his back, and attached to the 
notogastral hairs, not only the broken egg-shell, but 
also four of the large eggs ; each of these eggs was 
more than half as large as the larva, which went 
crawhng about with this disproportionate load upon 
its back, presenting a most ridiculous appearance. 
This I repeated several times, always with the same 
result. How this process was accomplished still 
remained a mystery, but at last, on the 29th of May, 
1882, I was fortunate enough to see it executed. On 
that day I bred a larva of D. clavipes from one of a 
batch of eggs ; this larva did not wait for darkness, 
but very soon after hatching commenced collecting 
the other eggs. It went about the cell with its palpi 
widely extended, when it came to an egg it appeared 
to feel it carefully with these organs as if to ascertain 
the size and shape, it then placed the front leg round 
the egg and slowly drew it against the side of its 
rostrum. Then, with the claw of the front leg, it 
lifted up one end of the egg^ which consequently rested 
on the ground on the other end, with its long axis 
perpendicular, and leaning against the rostrum. The 
little creature then placed the front leg before the egg^ 
which it seized between the claws of the first and 
second legs (on the same side), and by their aid rolled, 
or rather twisted, the egg along the side of its body, 
against which the egg still rest-ed, until it came to the 
third leg. The egg was rolled along this leg until it 
reached the genual or tibia, against which it was pressed, 
and seemed to adhere to the leg, or the hairs springing 
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from it, by means of some viscid secretion. The egg 
being on end and the leg oblique they crossed nearly 
at right angles. The leg being, as before stated, very 
long, and the coxa and femur being articulated with uni- 
versal joints, the distal parts of the hind legs can very 
easily be raised on to the notogaster, and this the larva 
proceeded to do, carrying the egg A\4th it, which was 
thus raised so that one end rested on the notogaster, 
the position in which the eggs are usually found. It 
was pressed against the notogaster, and the large 
perpendicular notogastral hairs, but did not adhere, it 
remained attached to the leg. Again and again the 
larva tried, but the egg still continued on the leg ; it 
then struck me that the cell having been uncovered 
for better examination the creature had possibly 
become too dry, so that the notogaster was not any 
longer viscid ; I damped the cell, and then my small 
captive again raised its leg with the egg^ and this time 
it remained attached to the notogaster in the position 
I had so often seen. Another and another egg was 
soon raised in the same way, each pushing the one 
before further on to the notogaster, which at last was 
covered with eggs. 

Haller* says that he found eggs on the back of D. 
geniculatus covered up by a membrane, and he appears 
to be of opinion that this is a kind of natural, pouch 
for their reception. I cannot help thinking that the 
eggs had probably been picked up after oviposition, 
and that the membrane was also extraneous and its 
presence accidental. 

Another habit of the Oribatidce is the well-known 
and widely distributed trick of shamming dead on the 
approach of danger, which they do to perfection, so 
that it would be very difficult to tell whether they were 
alive or not. This, in some genera, is aided by the 
special arrangement mentioned in Chapter I. 

The principal home of the Oribatidce is in moss of 
various sorts, but it is by no means the only habitat, 

* < MittheiL der Schweitz. entom. Gesel.,' 1879, No. 4, p. 507. 
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Oribata piriformis J Hennannia picea, Eremceus ohlonguSj 
Notaspis bipilis, Oribata mollicomuSj Nothrus sylvestrts^ 
Nothrus palustrisy and numerous other species, are 
chiefly found in mosses ; either such as grow on the 
ground or those that grow on trees, &c. The first 
three of the above-named species live chiefly in the 
fronds of the mosses, the different species of Nothrus 
of tener near the roots ; but no general rule can be laid 
down, species not habitually moss-dwellers are to be 
found there sometimes, indeed, almost all species are 
occasionally present in it. I am not by any means 
sure that a large number of the specimens do not 
come rather to search for minute fungi and lichens 
growing in the moss than for the mosses them- 
selves. 

Lichen is another very favourite resort with this 
family of Acarina. Leiosoma (Gepheus) palmicinctvm^ 
Cepheus ocellatuSj Oribata parmelice^ and Scutovertex 
maculatus are true lichen-loving creatures, seldom 
found elsewhere ; lichen-covered rocks by the seaside 
are very favorable for them. Notaspis lucorum swarms 
in similar lichen, but is also found elsewhere. TegeO" 
cranus labyrinthicus is usually a lichen species. 

Fungi seem to be the usual domicile of some species ; 
Tegeocramis coriaceus is a fungus species ; Hermarmia 
arrecta lives there as well as in dead wood ; and I am 
strongly under the impression that many species 
which do not live in fungi feed upon them, and 
find this food growing in the places which they 
inhabit. Many species are also found in great quan- 
tities in the debris under furze bushes, the needles of 
which are riddled by their nymphs. Pelops^ Hoplophora^ 
and others are also very numerous amongst the fallen 
needles of the scotch fir and other members of the fir 
tribe in woods : Oribata orbicularis is found in great 
numbers on oak trees in spring ; Pelops acromios and 
Nothrus horridus are also found there. The various 
members of the genus Hoplophora^ Herniannia arrecta^ 
Tegeocranus elongatus^ &c., are wood-boring species. 

VOL. I. 7 
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Tegeocranus latus and others, are found on dead wood ; 
Damoeus geniculatics, &c., there, and under the bark of 
trees, &c. (hibata sphagni and Notaspis lacustris are 
aquatic. 
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CHAPTER Vm. 

COLLECTING AND PBESBRVATION. 

Collecting Oribatidce, with a view to using them 
as examples for scientific purposes, is a process 
requiring considerable care and patience. This re- 
mark is still more applicable if the intention be to 
retain them alive in order to observe habits, &c. The 
extremely small size of the creatures, and the dull 
colouring of the adults, render it diflficult to see them ; 
while the brittleness of the chitin, of which the exo- 
skeleton is mainly composed, necessitates lightness of 
touch in manipulating them when found. 

As before stated, the members of this family chiefly 
live in terrestrial mosses, lichens, and fungi ; some, 
however, are found in decayed wood, others on the 
leaves of trees, others in grass or low herbage, one or 
two species on Sphagnum under water, or otherwise 
in fresh water, or on the plants growing therein ; some 
are often found under the bark of trees, and a great num- 
ber of the species take refuge in winter under stones, 
or in other sheltered localities. It is needless to say 
that all these places should be assiduously examined, 
and that a pocket-lens is a necessary accompaniment 
to all out-of-door search. In consequence, however, 
of the diflSculties above alluded to, and of the position 
in which the food-plants grow, it is almost impossible 
to discover them in situ. Stones can of course be 
picked up and their under surfaces carefully examined, 
but moss, lichen, &c., must be differently treated. 
What I have found best for open-air collecting is to 
take out a few pieces of white paper, pluck the moss, 
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Uchen, or fungus which seems most promising, spread 
one of the pieces of paper on my knees, and then to 
thoroughly shake or crumble the moss or lichen over 
it, small quantities only of the material being used at 
a time. The moss or lichen must not be very wet or 
the Oribatidce will stick to it and not fall off, and it 
must not be very dry or they will all have abandoned 
it, or all be dead and spoiled. 

Supposing the proper hygrometric condition to have 
been obtained, the Oribatidce will probably be shaken 
off on to the paper, which must be examined with a lens. 
A far better plan, however, is to bring the moss or 
material home, and examine at leisure under a dissect- 
ing microscope, using a plate of ground glass to 
shake on instead of the paper. A convenient mode of 
bringing the material home is to take out in one's 
pocket a number of waterproof sponge-bags, or squares 
of oil-silk and some thin string or thread ; the moss, 
&c., can then be collected, placed in one of the sponge- 
bags or pieces of silk, tightly tied up by binding the 
string round and round the mouth, and then taken 
home for examination. Only moss from one locality 
should be placed in each bag or piece of silk, and each 
parcel should be labelled with the exact place whence 
the contents came, as then, if a new or rare species be 
discovered, the place of capture can be again searched 
for further specimens if required. The object of the 
waterproof material is to prevent the moss from becom- 
ing too dry. Sphagnum may be brought home in the same 
way, but it is useless to attempt to shake or crumble 
it, it is too wet ; the actual plant itself must be exa- 
mined, which is a most tedious and troublesome 
process. 

Such species as live on the leaves of trees may be 
conveniently obtained by beating the branches over the 
inside of a lady's sunshade with a white lining, a small 
white clap-net of very fine material, or any other 
suitable expanse of white fabric. The species living 
in grass or low herbage can be procured by dragging 
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a butterfly-net of white calico through the grass, &c. 
In every instance it must be remembered that when I 
say white paper or material, I refer to the catching of 
the adults ; the nymphs and larvas are usually more 
easily seen on black. 

Very often, if the moss be collected in winter, the 
Oribatidce will crawl out if it be slightly warmed. 

Creatures such as Hoplophora^ Tegeocranus^ &c., 
which live mostly in decayed wood, or in fungus, &c., 
are conveniently obtained by bringing home pieces of 
the wood or fungus, and then breaking them up and 
examining them under a dissecting microscope, as in 
the case of the mosses. 

It must be remembered in collecting Oribatidce that 
they are very averse to light, and that, consequently, 
comparatively few will be found in material exposed to 
bright sunshine ; decayed wood, for instance, from the 
depths of forests is better than that from exposed 
situations. Of course lichen-haunting species are 
necessarily found in more open localities, but even in 
these instances the lichens sheltered from the sun 
should be selected. 

Having found the specimens, the next step is pre- 
serving them ; how that is to be done depends greatly 
on the purpose to which they are to be applied. If 
they are to be retained alive in order to watch habits, 
they are simply transferred to the cell where they are 
to be kept ; the best instrument for picking out and 
transferring them is a fine camel-hair brush. If the 
object be to use them as specimens for the collection, 
the first step is to kill them ; this is extremely diflBcult 
to effect by the use of any chemicals, their power of 
resisting the action of poisons being remarkable, but 
they are killed almost instantly by boiling water, which 
also has the advantage of frequently causing oviposi- 
tors, mouth organs, &c., to be extended. The mode 
which I have employed is to pick the living creatures 
into very small white china saucers, and to keep a 
spirit-lamp and a small test-tube half filled with water 
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in a holder at my side. This can be boiled and poured 
into the saucers very rapidly. 

When the specimens are dead the question arises, 
what fluid they are to be placed in. This will depend 
upon the mode in which they are to be mounted ; if 
they be intended for dry mounts it will not be neces- 
sary to place them in any fluid, they can at once be 
mounted, either on card like beetles, or in any of the 
numerous forms of cells so well known for dry micro- 
scopical mounting; in which case, before mounting, 
it is well to dry out the water as far as possible, either 
by placing the specimen in the exhausted receiver of 
an air-pump with a dish of strong sulphuric acid, or 
with freshly-parched oatmeal, or salt, or with acetate 
of potash, or some other material which has a strong 
aflBnity for water, or in any other of the well-known 
methods. 

If the intention be to preserve the specimen in 
Canada balsam, it may be placed in dilute methylated 
spirit or dilute alcohol ; if it be intended to mount in 
glycerine it may be placed in a mixture of equal parts 
of glycerine, methylated spirit, and distilled water, or, 
in my opinion, a still better mode is to place the crea- 
tures, irrespective of whether they be intended for 
balsam or glycerine, into a mixture of about equal 
parts of the ordinary acetic acid of commerce and dis- 
tilled water, or two parts of the water to one of the 
acid; from this medium specimens can be mounted 
either in balsam or glycerine. 

The next process is the actual mounting. The pro- 
cess of dry mounting on card is too well known to need 
any description ; it seems to me, however, that, from 
the small size of the objects, this mode of mounting is 
of little use, as they can scarcely be seen with the 
naked eye, and cannot be properly distinguished even 
with tolerably powerful lenses, while the card mounts 
are not convenient for the microscope. 

Microscopical mounts dry in cells are of great ser- 
vice, as they give the natural texture and colour of 
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the dorsal surface, which are, to a certain extent, lost 
in balsam and glycerine mounts. I have not in 
respect to this mode anything to add to the ordinary 
manuals on microscopical mounting. 

Balsam mounts are, in my opinion, far the most 
useful for general purposes ; they are less liable to 
spoil, and are sufficiently transparent for examination, 
therefore, at the risk of trenching somewhat upon the 
province of the above-mentioned manuals, I will des- 
cribe my usual mode of mounting in this medium. 

I do not find that the length of time which the spe- 
cimens have remained in the acetic acid makes much 
difference, they mount as well after a considerable 
period of immersion as when quite fresh, but no better. 

I never touch the specimens with any needle or 
metal tool, as their extreme brittleness renders them 
specially liable to injury ; the instruments which I use 
are a fine camel-hair or sable brush for moving 
specimens, and single badger-hairs for arranging them. 
These last-named hairs are easily obtained from a 
shaving-brush, and I simply place the thick end of the 
hair in a split lucifer-match, and then whip the split 
part three or four times round with fine silk. The 
mounter should have several of these hairs by him for 
use as required. 

When the specimen is removed from the acetic acid 
it should be washed well iu methylated spirit of ordi- 
nary commercial strength, and as much dirt as pos- 
sible removed in this way. The creature should now 
be placed on an ordinary glass slip, and the slip laid 
on the stage of a dissecting microscope. While there, 
all remaining dirt must be removed from the claws, 
tropin, and other parts to which it adheres, which is 
best done with one of the above-named badger-hairs 
in each hand, or a hair to clean with and a brush to 
hold the specimen. When the object is clean, the legs 
must be extended and the creature ari'anged centrally, 
or in the required position, with the same implements. 
The spirit should now be allowed to drain to one 
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oomer by slightly tilting the slip, but the specimen 
must not ever he alloived to dry ; when the spirit has 
run off a small quantity of oil of cloves or turpen- 
tine (I prefer the fonner) should be placed on the 
specimen, and a small strip of thick cover-glass 
laid at each side of it, and then an ordinary cover-glass 
laid over the specimen, being supported by the strips, 
so that there may not be any pressure on the creature, 
nor even on the hairs which stand up from its dorsal 
surface or legs. Several specimens may be arranged 
under the same cover-glass. The objects should re- 
main in the oil of cloves until all air is gone from the 
interior and until they are as transparent as is desired. 
It will be found that during these processes the legs 
will frequently shrink back into a contracted position ; 
this is especially the case with members of the genus 
Oribata and other genera which have special cavities 
for the reception of the legs. When it occurs the legs 
must be again extended with the hair as before as soon 
as possible, nothing can be done after the creatures 
are transparent and ready for mounting as they have 
then become stiff. 

A mode of getting over the diflBculty of this shrink- 
ing back of the legs, which requires careful manipula- 
tion, but if well done is very successful, is to place a 
very thin layer of balsam upon the slide upon which 
the specimen is to be soaked in oil of cloves ; when 
this layer becomes sticky the specimen is placed upon 
it, dorsal surface downwards. The mounter must then 
extend the legs and stick them to the balsam, if they 
rise up they should be pressed down again with the 
hair; when they are all fast the body should be 
brushed over with the smallest possible quantity of oil 
of cloves to prevent its drying, but without touching 
the legs. This brushing with oil of cloves must be 
repeated from time to time as it sinks into the body. 
When a creature is ready, which can only be learned 
by experience, a large drop of oil of cloves, not ben- 
zole, may be put on ; when this has thoroughly dis- 
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solved the balsam, but not before, the specimen may- 
be moved and mounted, or further soaked in oil of 
cloves. 

No rule can be given as to the time required for 
soaking, it is so varying with different kinds and even 
with different examples of the same kind ; the mounter 
must judge from experience when the specimen is 
sufficiently transparent for his purpose ; when that 
time has arrived a drop or two of clean oil of cloves 
must be run past the specimen, which should be care- 
fully examined to make sure that it is quite clean. If 
not convenient to mount it then, it may be put by in a 
small saucer or watch-glass with oil of cloves — it must 
not ever be allowed to dry. If it is to be mounted at 
once it should now be moved to the final slip, which 
may have the centre marked by a small spot of ink 
underneath it, the oil of cloves should be allowed to 
drain off, a very small quantity of balsam dissolved in 
benzole may be placed in the centre of the slide, and 
the creature laid on it ; or the creature may be laid 
on the slide and a similar quantity of balsam prepared 
in the same manner placed over it. In either case 
this balsam should be allowed to set a little before 
more is added, the specimen thus becomes fixed, and 
does not float and become disarranged. When the 
first supply of balsam has assumed a slightly pasty 
consistence a larger supply may be added and the thin 
cover very gently lowered. Some persons prefer 
resting the cover on one edge and then lowering the 
other, so as to resemble the closing of one cover of a 
book. I, however, usually lay it very gently on in a 
horizontal position, and as centrally as I can. I pre- 
fer that the quantity of balsam should not be suffi- 
cient to fill the cover, and I then slowly run in what 
is deficient under the edge ; if this be carefully done 
the balsam will support the cover, and there will not 
be any pressure upon the object ; if, however, any 
difficulty be found in this, three small broken pieces 
of cover-glass of sufficient thickness, or three very 
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small beads, may be placed equi-distantly under the 
edge of the cover to support it; in some way it is 
necessary to guard against even the very lightest 
pressure. 

Having been mounted, the slide should be allowed 
to dry, either by being placed in the sun, or by very 
gentle heat on a warm- water oven or plate, or other- 
wise. This should be continued until the balsam 
at the edges feels hard. I prefer to turn a ring of 
white cement, asphalt, or gold-size, round the edge of 
the cover to finish it off and prevent it catching, but 
before this is done the edge of the balsam must be 
quite hard, otherwise the cement will draw the cover 
down unless it be supported, and will spoil the 
specimen. A ring of gum-arabic or Bell's cement 
should be turned round the edge of the balsam before 
the white cement is put on, otherwise it may run in. 
The sunk cells now commonly sold are very handy 
for mounting large specimens. Those who prefer 
ordinary balsam instead of balsam dissolved in benzole 
will of course use it; the objection which I find is 
that it requires the application of a greater heat, which 
is apt to injure the specimen. 

One very troublesome thing which occurs in mount- 
ing many of these creatures is, that, although the 
mount looks perfect when completed, and for some 
time after, yet when the mounter comes to look at it 
the next day he finds that, although there is not an 
air-bubble in the balsam, yet the animal itself appears 
to be full of air, and is quite black and opaque. This 
effect is not really produced by air, but is due to the 
fact that in objects with very narrow passages the 
comparatively thin fluid in which they have been 
soaked — as benzole or oil of cloves — runs out, while 
the balsam does not run in, or does so more slowly ; 
and thus a partial vacuum is left, which is very soon 
filled by the vapour of benzole or other volatile 
material, and this cAnnot easily be got rid of after it 
has taken possession; the only way usually is to 
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remount the object. If it be found that this is apt to 
occur to any species the best way is to mix a little balsam 
with the oil of cloves in which the object is soaked, it 
thus gets in gradually; a slight warmth may also 
assist. 

If the above process be carefully carried out the 
mounter will not be troubled with many air-bubbles, 
and what few there may be will probably go away if 
left alone for a short time. 

Finally, I would suggest to the mounter not to be 
very anxious about centering his slides. I would not 
ever disturb a well-arranged object because it is badly 
centered ; it is every bit as good for observation as if 
it were in the centre of the slide. 

If it be intended to mount in glycerine, the same 
instruments may be used, but from the acetic acid I 
transfer the object into a preparation of equal parts of 
glycerine, methylated spirit, and distilled water; in 
this medium the object will be arranged just as was 
done in the oil of cloves for balsam mounts, but 
longer soaking is required than in oil of cloves. 
From this preparation the specimen may be mounted 
in pure glycerine or, better still, in glycerine with a 
small quantity (2 to 5 per cent.) of camphor water 
mixed with it. The process of glycerine mounting is 
very well known ; it is the best medium for most of the 
immature stages. I usually mount the creature in a 
cell, and place just sufficient glycerine very gently upon 
it, and then cautiously lower the cover horizontally 
on to it ; if done quickly or carelessly it will drive the 
specimen to one side. I slightly attach the cover in 
two or three places only, and put the slide away in a 
very dry place for a few days ; at the end of that time 
I take it out, and, if the attachments be dry, I then 
carefiilly wipe any glycerine away with a wet handker- 
chief; t then let the slide dry, and turn a ring of gold 
size round the edge of the cover, and again put it away. 
When the gold size is quite dry I again wipe it with 
the wet handkerchief, and turn another ring of gold- 



108 BBITISH OBlBATlDiE. 

size round it. This process is repeated until the wiping 
does not produce the slightest smear of glycerine. A 
ring of asphalt or other varnish may then be laid over 
the gold-size, and the slide is finished; but, at the 
best, these glycerine mounts will not bear rough 
usage ; they must always be kept flat and not on edge, 
and they ought to have a fresh ring turned over the 
asphalt every two years or so. 

Instead of mounting in pure glycerine the specimen 
from glycerine - preparation may be mounted in 
glycerine jelly or Deane's gelatine; this process is 
also well known. I usually keep the jelly, while 
mounting, in a small pot or bottle which stands in 
warm water ; I take it out with a glass rod, getting as 
small a quantity as possible upon the rod ; I keep the 
rod in the warm water and wipe away all former jelly 
between every dip. No more heat should be used 
than absolutely necessary to keep the jelly liquid. I 
slightly warm the thin cover, either by placing it on a 
liot plate or by holding it in a cambric handkerchief 
between the finger and thumb. I have found it far 
easier to mount in these media in hot summer weather 
than in winter. I generally dilute Deane's gelatine 
with a little more glycerine. 

Several other media may be recommended for use in 
some cases, as, for instance, salicylic acid, acetate of pot- 
ash, distilled water with a small quantity of spirit and a 
still smaller quantity of kreosote dissolved in the spirit. 

However the objects be mounted, the slides should, 
of course, be labelled with the name of the species and 
the date and place of capture. 

Dissections of exo-skeleton are very instructive ; 
if the creature be too small for this, useful pieces may 
often be obtained by breaking the animal up by 
pressure and then separating the pieces with a hair or 
needle. 

It will be found that the genus Orilata is the most 
difiicult to mount. It is almost impossible to get 
such a creatiu'e as Nothrus spiniger clean if it once 
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thoroughly acquires its coating of dirt ; the best way, 
therefore, is to breed it. 

I have not found it worth while attempting to 
mount nymphs in the inert stage; they usually 
collapse. The nymphs of Oribata punctata^ Leiosoma 
(Gepheus) palmiciiictum, Cepheus ocellatuSy Scutovertex, 
Tegeocranus latus^ and other firm-skinned nymphs, 
mount well in balsam, but such as Gepheus tegeo^ 
cranuSf Tegeocranus coriaceus^ and many other soft- 
bodied nymphs, cannot be successfully mounted in 
this medium. Notaspis lucorum just before the final 
ecdysis makes a good and interesting balsam mount. 
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CHAPTER IX. 

ANATOMY OP THE EXO-SKELETON. 

The external or dermal skeleton of the Oribatidce 
consists of a cuticle, which is more or less soft or 
leathery in the larval and nymphal stages, but is 
usually highly chitinised, and very hard and brittle, in 
the adults. There are, however, two exceptional 
genera, in most, if not all, members of which the 
leathery consistency persists in the imago ; these are 
Nothrus and Hypoclithonius^ but the former genus 
exhibits the peculiarity better than the latter, in which 
the cuticle, although it resembles that of many 
nymphs rather than of an adult form, is semi-trans- 
parent, and usually more membranous than leathery in 
appearance. 

The adult cuticle when of the normal character, i.e. 
in all genera except the two above named, varies con- 
siderably in general effect; as, for instance, most 
members of the genus Notaspis^ all of the genus 
Leiosomaj many of the genus Oribata^ as 0. glohula, 
0. fiiscipeSf &c., and some of the Hoplophora are 
highly polished. In other genera, as TegeocramiSy 
Hermannia^ Pelops, &c., it is dull and rough, either 
with irregular markings, as in Tegeocranus latuSy or 
with a nearer approach to a definite pattern, as in 
Tegeocranus femoraliSf or with scattered raised dots, 
as in Tegeocranus velatus, &c., but the most usual 
developments are either a surface finely reticulated by 
low raised ridges, leaving pits, more or less deep, 
between them, a form well seen in Eremceus cymha^ 
Cepheus latus, Reinnannia reticulata^ &c. (see PI. C, 
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fig. 12) ; or else a more or less polished surface closely 
sprinkled with fine punctures. These punctures vary 
greatly in size, and probably the highly polished 
species owe that effect to the fineness, not to the 
absence, of the punctures, and even the difference 
between reticulations and punctures is probably one of 
degree (see Pi. C, fig. 11). 

The thickness of the total cuticle necessarily differs 
greatly in the various species, and in the different 
parts of the same species ; in an average section of the 
central part of the dorsal shield of Hermannia picea, 
which had been prepared for mounting, I found it 
about '005 mm. Doubtless in life the interior, or 
living layer, referred to below, would have been 
thicker, as it would naturally shrink in the process of 
hardening, and the edges of the shield are thicker than 
the centre. 

The Cfuticle consists of three layers : an excessively 
thin outer layer, a central layer, which is far the 
thickest, and an inner layer of a thickness intermediate 
between that of the two others. Of course this arrange- 
ment is not by any means singular, one somewhat simi- 
lar prevails in Insects, Crustacea^ Myriajpoda^ &c., but 
when we come to compare the names which different 
authors have given to the layers, it is not plain what 
nomenclature it is best to adopt for them. 

Huxley calls the three dermal layers in Crustacea, 
proceeding from without inwards, epiostracum, ecto- 
stracum^ and endostracum."^ Quekett calls them, in 
Insects, epidermis i rete rmicosum^ and corium.f This 
also is the nomenclature employed by Burmeister,J 
Straus, and others. Lowne calls them protoderm, 
mesoderm^ and endoderm;^ this, however does not seem 
to agree with the mode in which the last two terms 
are used by Huxley, || Gegenbaur, and others, and 

• • The Crayfish/ London, 1880, p. 192. 

t ' Lectures on Histology,' London, 1852, p. 386. 

t ' Manual of Entomolo^,' English edition, p. 227, 1836. 

• The Anatomy of the Blow-fly/ London, 1870, p. 10. 

* The Crayfish,' p. 141. 
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which is now more generally approved of. Rymer 
Jones calls them the epidermis^ the rete mucosum, and 
the cutis ; ♦ and doubtless numerous other names are 
given by different authors. 

Gegenbaurt treats the integument as composed of 
two layers only, but of these he considers the lower 
one to be double ; his translators call them the cuticular 
layer and the matrix. Pagenstecher J takes the same 
view of there being two layers. Nicolet (op. cit.) also 
treats of two layers, to which he does not give special 
names, in the cuticle of the Oribatidce ; he evidently 
considers as one double layer what I think it more 
convenient to call two layers ; he talks of a living 
internal layer, and a secreted, presumably dead, ex- 
ternal layer. It matters but little what names be used 
so long as the facts be clearly rendered. I propose to 
adopt Huxley's nomenclature, which has the advantage 
of not pledging the writer to a special analogy to any 
portion of the skin in higher animals. 

The Epiostracum, or outer layer, is an exceedingly 
thin, colourless, and usually structureless, chitinised 
stratum; it does not present any trace of cellulation, 
and, where the ectostracum is sculptured or uneven, it 
closely follows all the inequalities of the latter, to 
which it is usually closely attached; in some species, 
however, this attachment is not by any means so 
intimate. This quality is remarkably well seen in 
Tegeocranus velatus^ in which creature the epiostracum 
is so loose that it is rare to catch a specimen which has 
emerged any length of time without finding that some 
portion of this layer has been rubbed off, and that the 
loss does not seem to have inconvenienced the creature 
in the least. Its absence is very conspicuous because the 
epiostracum in this particular species is dull and covered 
with raised dots, whereas the ectostracum is smooth 
and polished. The last remark leads us to consider 

• ' Animal Kingdom/ 4tb edition, p. 323, 1871. 
t ' Elements of Comparatiye Anatomy/ 2iid English edition, by Bell 
and Lankester, p. 249, London, 1878. 
X * Beitrage zur Anatomie der Milben,' Leipzig, 1860, Heft 1, p. 5. 
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which layers the principal markings of the cuticle 
occur in. Unquestionably in the larger number of 
instances they arise on the endostracum, and are fol- 
lowed by the ectostracum, and more or less closely by 
the epiostracum; but the last often assumes mark- 
ings of its own in addition, or, as in the above 
instance, assumes markings when they are absent 
from the ectostracum. 

When the whole cuticle is broken transversely the 
epiostracum will generally be found in some parts pro- 
jecting beyond the broken edge of the ectostracum, 
and in other places torn away further in ; this is due 
to the fact that the outer layer is the more flexible and 
does not break so sharply. 

The Ectostracum is, in most instances, a highly 
chitinised, brown or black layer, which constitutes the 
principal thickness of the cuticle ; it is structureless, 
i.e. it does not show any sign of cellulation, but it 
follows the irregularities of surface of the endostracum, 
and is pierced by numerous pore-canals. It is very 
hard and extraordinarily brittle. The softness of the 
cuticle of the larvae and nymphs, and also the com- 
parative softness of that of the adults of the genera 
Nothrus and HypocthoniuSj arise from this layer being 
less highly chitinised than usual. The same cause 
gives rise to the flexibility at points where that quality 
is requisite, as at the junction of the pteromorphae with 
the notogaster in the Pterog aster ince^ &c. 

The ^dostraciim is the living layer; it usually 
shows clear cellulation and a somewhat papillary 
structure ; it doubtless secretes, or gives rise to, the two 
outer layers ; it is usually almost colourless, but is fre- 
quently underlaid by pigment, especially in the nymphs. 

Having now indicated the material of which the 
exo-skeleton is formed, I will endeavour to give some 
idea of its structure and general arrangement. 

In doing this I have thought it best to select one or 
two types, and I have taken, firstly, Oribata piriformis 
(to which the following description primarily refers)/ 

VOL. I. 8 
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as it is a common species, and one possessing all the 
parts which are to be found in the more complex exo- 
skeletons; secondly, I have selected Nothrus thele- 
proctua as a common species, and a good example of 
one of the simpler genera. The variations of other 
genera or species will be noticed, as far as seems 
necessary, both in this chapter and where they are 
described in Part II (page 191, et seq.). 

What strikes the observer first is, that the creature 
divides readily and naturally into two regions, the 
oephalothorax and the abdomen, of which the latter is 
by far the larger. The two are usually anchylosed in 
the adults, and have little, if any, movement upon one 
another; in the exceptional genus Hoplophora^ how- 
ever, the oephalothorax works upon the abdomen with 
a ginglymous joint, and shuts against the ventral 
surface of the latter. Olaparfede calls it the " Vorder- 
schild" in this genus (the only one he deals with). 

The Cephalouiorax is usuaJly divided, somewhat in 
front of the middle, by a more or less distinct line, 
which bears a decided analogy to the cervical groove of 
Huxley and others in Astacus, which is called nuchal 
furrow by some authors. The portion in fi'ont of this 
line may fairly be called the rostrum* — it is not, however, 
separated from the hinder part of the oephalothorax by 
any constriction or structural difference, the line being 
rather the nearly obsolete indication of what is a more 
distinct division in other families. This line is shown 
in PI. 0, fig. 13, between 1 and i. The rostrum, 
although far less distinct, is doubtless the homologue of 
the part called " Capitulum '* by Elramer,t and " Trug- 
kopfchen " by Haller ; J it practically consists of a chiti- 
nous hood called ** Capuchin " by Dufour (PL A, figs. 
1, 6, 7, 8, a), which forms the dorsal skeleton, and which 
is a mere shell enclosing the cavity of the mouth, the 
organs of manducation, and the pharynx or some 




Anzeiger/ 1881, No. 88. 
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portion of it. This hood almost always slopes rapidly 
down from the level of the dorso- vertex, and it also 
narrows, more or less rapidly, toward the distal end ; 
ordinarily terminating in a point, sometimes sharp, but 
more usually blunt and rounded. The edge of this 
hood, around the opening of the mouth, is the epistome 
(PI. A, figs. 9, 10, ep.), and the hollow left within the 
hood, and which contains the mouth-organs, is the 
camerostomum, a name used by Nicolet, Robin, and 
others. This camerostomum is almost entirely open 
below, or rather would be were it not for the labium 
or maxillary lip (PI. IX, fig. 3,/, PI. XVII, fig. 3,/), 
which is attached by a membranous joint to the lower 
and hinder edge of the epistome. 

The Sostnim is composed of at least three pieces, 
which, however, are so closely anchylosed as to form 
one, the juncture being only shown by the thickened 
line where two coalesce. These lines of juncture are 
longitudinal (PL C, figs. 13, 14), and divide the 
dorsum into two lateral and one central portion. The 
latter of these, constituting the superior or dorsal 
surface, may fairly be called the ** frons," being in 
effect the same part to which Burmeister and others 
apply that name in Insects, so far as the great dis- 
tinction between the detached caput and thorax of the 
one, and the combined cephalothorax of the other, will 
allow. It is a square or oblong piece, usually only 
slightly arched, and consequently appearing almost 
horizontal in transverse section, but approaching to 
perpendicular in longitudinal section. It is frequently 
of thinner and more transparent chitin than the lateral 
pieces, particularly toward the centre of the irons ; its 
anterior margin, which forms a portion of the epistome, 
is considerably thickened ; and this is true of the whole 
epistome, whatever pieces form it. The lateral portions 
are more or less triangular, and stand nearly perpen- 
dicular ; one of the long sides being lowest and forming 
part of the epistome. These pieces may, I think, not 
improperly, be called the gence^ for much the same 
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reasons as those given above with regard to the frons. 
It will be seen that in many species, especially in the 
genus Oribata^ the frons and the genae show distinct 
points on the epistome ; this is well seen in PI. A, 
figs. 1, 6, and 7 ; but it attains probably its highest 
development in Oribata ctispidata^ a species which I 
have thus named from this peculiarity (see PI. X, fig. 8) ; 
here the genso have encroached upon the frons in front. 

Each gena usually bears a curved hair near its distal 
end; these hairs I call the " rostral hairs," they are 
characteristic and are ordinarily short, stout, simple 
hairs, curving inward and forwards (PI. A, figs. 6 
and 7, 6), but occasionally they are serrated or pecti- 
nated. Oribata quadHcornuta (PI. VIII, fig. 6, b) is an 
excellent example of the latter form. 

As the hood of the rostrum forms the parietes of the 
greater portion of the camerostomum, this seems the 
most natural place to describe the trophi ; although the 
camerostomum in which they are contained is partly 
situated within the portion of the cephalothorax pos- 
terior to the rostrum, the hinder portion of the epis- 
tome, to which the labium, or maxUlary lip, is attached, 
being distinctly a portion of the hinder division of the 
cephalothorax. 

The Trophi are : firstly, the mandibles ; secondly, the 
labium and maxillae, for these two organs, if they be 
two, must be treated of together ; thirdly, the lingula ; 
fourthly, the palpi. 

The Mandibles are well known by that name, but 
Haller somewhat disputes its correctness, and says that 
they are not true mandibles ; he calls them the first 
" Kieferpaar" (op. cit., note, J p. 114). As, however, 
Dujardin, Dug^s, Robin, Nicolet, M6gnin, Claparede, 
and most other writers upon the Acarina call them 
mandibles, it seems most convenient to retain the 
term ; and, as they lie above what are ordinarily called 
the maxillaa, it is not altogether an inappropriate one. 
Heller calls them *'Scheide,"and Pagenstecher " Schnei- 
dendecker," of the mandibles ; doubtless they are the 
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homologues of the cheliceraB of the Arthrogasta^ a 
resemblance which is very striking in that remarkable 
genus or family of mites, Labidostoma^ Kramer (Nico- 
letiay Canestrini) ; and cheUceras would be the best name 
for them in the Oribatidce^ Gamasidce, SarcoptidoB^ &c., 
were it not for the established use of the word " man- 
dibles/* and for the fact that there are other families in 
which the same organs are not chelate. 

It matters, perhaps, but little what the organs are 
called provided we have a clear idea of what they are. 
One of the mandibles of Oribata piriformis (my type 
species) is drawn at PL A, fig. 5, and numerous 
other drawings of the difierent mandibles will be found 
on the plates illustratiDg the various species. Each 
mandible (in 0. piriformis) consists of two joints only ; 
the first large, more or less elliptical, and produced 
forward, so as to form one limb of the chela in the 
usual way ; the other jointed on to, and working in a 
hole in, the first. 

The ellipse of the first joint is somewhat produced 
posteriorly so as to form a flattened ridge, slightly 
cmred, and thus slip easily along its course. This 
mandible is cut away at the posterior lower edge to give 
passage to the powerful muscles serving it (PI. A, 
fig. 6, D). The form of the opening is somewhat diffi- 
cult to show in this drawing, but the reader will 
understand that the dotted line is a continuation .of the 
edge of the opening, but the part represented by the 
dotted line would be hidden by the superior side of the 
mandible. It is needless to say that the mandibles are 
hollow, except near the points of the chete, and 
chitinous, the chitin becoming exceedingly thick and 
hard in the actual teeth, or serrations of the chelsB. 

These teeth in the species now being described do 
not spring from the whole of the joint, but each limb of 
the actual chela has a flattened piece, thinner than the 
chela, running along its inside edge ; it is in this that the 
teeth are cut. The number of teeth on each side in 0. 
piriformis is three, of which the terminal tooth on the 
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moveable joint is bifid (fig. 5 A). The number of teeth 
varies in different species, and they are sometimes 
arranged in a double row. At the anterior edge of the 
opening on the under side is a small, long-shaped piece of 
chitin (Fig. 5, C), which serves to give attachment to the 
retractor muscles of the mandibles, which are fast- 
ened to it by long tendons, a mode so common in the 
Oribatidce as to be characteristic. A strong hair is 
almost always found on^ihe upper or dorsal edge of the 
mandible a little in front of the middle. 

The levator muscles of the moveable joint of the 
mandible form a broad fasciculus, arising from the 
inside of the lower side of the first joint and are inserted 
into the upper angle of the moveable joint. 

Two important variations of the mandibles occur in 
different genera. The first is in the genus Pelops ; 
there the mandibles, instead of being elliptical, have a 
large, almost quadrangular mass at the base, which 
contains the great muscles and occupies about a third 
of the length ; then they suddenly narrow and become 
almost rod-like, although hollow, and end in very minute 
chelas, which are scarcely dentate. This form is seen 
in PI. I, figs. 1 and 4, and in PI. II, figs. 5 and 9. 
The second is still more aberrant ; it is found in the 
genus Serrarius^ where the general form of the Pelops 
mandible is more or less preserved, but the quadrate 
portion is shorter and the rod-like part longer and 
thinner, no longer hollow, and curved instead of 
straight; the moveable joint is absent so that the 
mandible is not chelate, and the distal portion of the 
rod is regularly serrated ; thus the whole has become 
a sawing instead of a seizing and tearing organ. This 
remarkable mandible is shown at PI. XIV, figs. 8, 9, 10. 

The Labium or maxillary lip is an organ which most 
arachnologists h^ive considered to be formed by the 
coalescing of the two maxillae or their basal portions ; 
it is a lamellar chitinous piece, more or less convex 
exteriorly, usually a semi-ellipse (cut transversely) or 
else subquadrangular, or more rarely approaching 
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triangular. It is attached by a membranous joint to 
the hinder edge of the epistome, and works freely as 
a lip, partly closing the entrance to the buccal cavity ; 
its size varies greatly in difEerent genera. 

In Orihata the labium usually about half closes the 
mouth-opening (PI. VI, fig. 3) , but in 0. punctata and 
some others it is larger (PI. IX, fig. 3,/) ; in Gepheus^ 
some Leiosomata^ &c., it is shorter, and then the breadth 
exceeds the length (PI. XVII, fig. 3,/). In some 
Tegeocrani, EremcBus, &c., on the contrary, it almost 
entirely closes the mouth-opening (PI. XXII, fig. 11), 
while in Hoplophora it is usually small, and sub- 
triangular. Different forms of the organ in sitH are 
given on Plate XXIV, and, in addition to the figures 
above noticed, PI. A, fig. 2,/, may be referred to, and 
PI. IV, fig. 5, A, PI. VI, fig. 4,/, PL XVn, fig. 5, A, for 
the labium detached from the epistome. 

In the two genera Pelops and Serrarius it will be 
found that the d&fference of mandible is correlated with 
a difference of labium ; in Pelops the latter organ is 
produced forward almost to a point (PL I, fig. 3, PL 
II, fig. 10), while in Serrarius it is a shield for the 
lingula (PL XIV, fig. 11). 

The Maxillad, which are Nicolet's " M&choires " and 
Claparede's ** Cardinaltheilen der MaxillarUppe," may, 
or may not, be considered as forming part of the 
labium ; at any rate, these organs are firmly united and 
appear one structure, but they are not in the same 
plane. The maxillae are oblong organs, usually sUghtly 
geniculate in the middle, the two inclining towards 
each other, and usually diminishing in width toward 
the proximal extremity, where they are firmly anchy- 
losed to the inside of the labium. During their course 
they make a slight turn, so that the distal portions, 
which stand quite free and advance beyond the labium, 
present the lateral edge and not the flat surface, to 
the labium, and to the horizontal ; they are not quite 
perpendicular, but rather oblique when at rest. The 
distal edge is dentate, the number and form of the 
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teeth varying in different genera and species, but they 
are not ever numerous, as far as I have seen. They are 
sometimes placed in more than one row (PI. A, fig. 3). 
Nioolet says that the movement of the maxillsB is 
lateral ; Claparfede states that, in consequence of the 
widening of the hinder parts to form the above 
described labium, the portions of the apparatus for 
which (as a matter of convenience) I retain the name 
of maxillaa cannot work against one another: 1 
incline to agree with Nicolet, for it seems to me 
that they do work against one another and are the 
principal organs of manducation. Claparfede, I think, 
forgets that the usually brittle chitin may become 
flexible and elastic where motion and not rigidity is 
required, as in the flexible attachment of the ptero- 
morphae to the abdomen; and it is by this quality 
that the maxill89 are allowed to be approximated. It 
seems to me improbable that powerful and conspicuous 
organs, possessed by almost every species, and placed 
so as to be efficient if they do meet, and dentate as 
though for service, should be fixed and functionless ; 
moreover, there are muscles attached to them. They 
attain their greatest development in Hoplophora and 
are absent in Serrarius. The maxillae, and their 
attachment to, or fusion with, the maxillary lip or 
labium, are shown at PL A, fig. 2, PI. I, figs. 4 and 5, 
PI. ni, fig. 3, PI. IV, figs. 6 and 13, PI. VI, fig. 4, 
PI. Vin, fig. 3, PI. IX, fig. 6, PI. XVI, fig. 9, &c., 
always d. 

The Lingnla is a delicate, membranous projection, 
usually proceeding from the inside of the labiima, and 
having a triangular or somewhat spoon-like shape ; it 
is frequently more or less fringed with fine hairs, and is 
doubtless an organ which assists the passage of food 
into the canal : it is ordinarily hidden by the labium. The 
lingula is very well developed in Nothrus theleproctus^ 
where the hairs attached to the edge are peculiar in 
form (see also PI. I, fig. 4, PI. IV, fig. 13, PI. XHI, 
fig. 11, always g). In Serrarius the lingula is impor- 
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tant and has become a sucking tube (PI. XIV, fig. 11). 
In Hoplophora it is noticed by Claparfede as triangular. 

The Palpi appear to be maxillary, not labial, and 
if this be so it is a strong argument for the lip 
being composed of the fused basal parts of the maxillaa 
instead of being a true labium. They are articulated to 
a shoulder of the so-called labium, just at the point 
where the maxillae project beyond it (PI. A, fig. 2). 
The palpi are fusiform organs, lying along the side of 
the camerostomum, and often projecting beyond it; they 
are not fused with the lip as in Myohia^ Sarcoptes^ and, , 
indeed, most of the parasitic Acari, but are attached by 
the base only. The number of joints is usually five ; 
in rare cases, as Hoplophora^ four; the relative pro- 
portions and the shapes vary a good deal. Nicolet has 
utilised this in describing the genera ; the first or basal 
joint, however, although thick, is the shortest, and 
the second the longest in all species which I have 
examined (PI. A, fig. 4, i, 2) : the second joint is often 
incrassate distally. The last three joints vary widely 
in relative proportions, but thev usually diminish in 
thickness towards the apex of the fifth (terminal) 
joint. The whole palpus during life has commonly a 
geniculate form ; the bend is given by the middle or 
third joint just as takes place with the legs (PI. A, 
fig. 4, 3). The fifth joint is sometimes produced at 
the tip as a minute cylindrical projection, which 
resembles that of the antennae in some Lepidoptera 
(Oribata piriformis^ PI. A, fig. 4) ; sometimes it is 
gradate on the outer edge (Oribata globula^ PI. V, fig. 
9) ; sometimes almost conical {Leiosoma {Gepheua) simile^ 
PI. XIII, fig. 4) ; sometimes beset with long pro- 
cesses, as in Nothrus spiniger; but most commonly 
ovate or eUiptical (PI. XVIII, figs. 4, 12, PI. XXI, fig. 
4, &c.). This joint (the fifth) is usually furnished with 
numerous fine hairs, which seem to be sensory ; the 
hairs are fewer, but frequently larger on the other 
joints, they are not usually present on the basal. 

The palpi are probably the most mobile organs 
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which the Oribatidce possess; when the creature is 
walking they are in continual movement, their points 
constantly touching the ground or surface on which 
the animal is walking. The articulations appear to be 
ginglymous except the terminal one. 

Posterior portion of the Cephalothorax. — The cepha- 
lothorax behind the cervical groove may be divided into 
six distinct regions, — a dorsal, a sternal, and on each 
side a superior and an inferior lateral region. The 
dorsal may sometimes be found divided transversely into 
two parts: a narrow anterior slip l^ing between the Ws 
and the next described division, i.e. practically between 
the cervical groove and the trans-lamella, or if that be 
absent the place where it would be if present. This 
part is often a clearly marked descending curve, and to 
identify it I will call it the '* provertex.'* The posterior 
portion is trapeze-shaped and is the great dorsal portion 
of the cephalothorax; it is bounded by the trans- 
lamella in front, the lamellae laterally^ and the progaster 
(anterior margin of the abdomen) posteriorly ; it is 
Nicolet*s " vertex," but as that name is used in Insects 
for a portion of the head only,I propose to call it dorso- 
vertex. It is necessary to treat this part and the 
lamellae together, but it is most convenient to com- 
mence with the latter. 

The Lamelladare two longitudinal, chitinous ridges, 
extending from the pseudo-stigmata, or the base of the 
cephalothorax, to the cervical groove or the provertex, 
and then often prolonged as points standing free, which 
I call the "cusps. These lamellae vary greatly in form, 
size, and in position as regards the perpendicular; 
their presence or absence and form are extremely 
useful in classification. 

The most ordinary form of the lamellae is that of two 
knife-like ridges, one on each side of the dorso-vertex, 
the edge of the knife being uppermost and the back 
attached to the cephalothorax, except at the distal ends, 
where they cease to be so attached, and form the cusps 
above-named. They approach each other much more 
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closely anteriorly than posteriorly, and are not quite 
straight, often slightly undulated; and are wider 
toward the middle, sinking somewhat toward the 
pseudo-stigmata, and narrowing at the cusps. They 
are often almost perpendicular, particularly near the 
pseudo- stigmata, and may be slightly turned over 
toward the cusps. This form, more or less varied, may 
be seen in Oribata piriformis^ PI. A, fig. 6, b ; Oribata 
moUcomus and 0. Edwardsii, PI. IV, figs. 1, 10; 
almost all through the genus Leiosoma, PI. XTTI — 
XV, and many others. In some species they have 
become much larger, less perpendicular, more imdu- 
lated, and often more transparent or lighter in colour, 
as in GepheuSi PI. XVI, XVII; Scutovertex seulptus^ 
PI. XVII, fig. 1; Tegeocranus latus^ PI. XIX, fig. 
1, &c. In others they are thick granular masses, 
lying horizontally and anchylosed to the cephalothorax, 
as in Tegeocranus coriaceus^ PI. XX, fig. 1 ; T. margin 
natus^ PI. XXII, fig. 1 &c. Again, they may be thin, 
almost horizontal, blades, and in this form may become 
excessively large and coalesce at the posterior part of 
their inner edges, so as to form a bifid organ, which 
would hide the cephalothorax, were they not semi- 
transparent. This attains its greatest development 
in Oribata punctata^ PL IX ; but a highly instructive 
series to show how the form is attained to by modifi- 
cation of others is Oribata piriformis^ PI. VI, fig. 10 ; 
0. fuscipes, PI. VII and XXIII, fig. 8 ; 0. quadricor' 
nuta, PL VIII, fig. 1 ; 0. tecta, PI. VIII, fig. 11 ; and 
OHbata punctata^ PL IX, fig. 1, PL XXIII, fig. 10. In 
some species the lamellae become mere thick low ridges 
{Scutovertex mactdatus^ PL XVIII, fig. 9) ; these may 
assume the appearance of sculpturing {Tegeocranus 
femoralis, PL XX, fig. 9), or may be mere lines, 
Eremceus oblongus. In the genera Nothrus^ Damo^us^ 
Hermannia, Hoplophora^ &c., they are either entirely 
absent, or so profoundly modified as to be scarcely 
recognisable. 

The cusp of each lamella usually terminates anteriorly 
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in a strong hair, ordinarily setiform, but sometimes 
spine-like or serrated, which I call the "lamellar 
hair." The cusp may be pointed and the hair proceed 
from the tip {Oribata gracilis, PI. XXIII, fig. 3 ; 0. 
globula^ PI. XXIII, fig. 7), or the hair may proceed 
from a shoulder some way behind the tip of the cusp 
{Oribata setosa^ PI. VII, fig. 3) ; but veiy often the 
cusp is truncate and slightly bifid, and the hair may be 
set in the indentation between the two points {Oribata 
fuscipeSy PI. XXIII, fig. 8). The points may be of 
unequal length {Leiosoma {Gepheus) simile) ^ and the 
indentation between them may become a deep and wide 
excavation (Oribata quadricomxita^ PI. VIII, fig. 1). 

The lamell89 are usually joined by a smaller trans- 
verse ridge or blade of the same nature, which I call 
the "trans-lamella ;'* this is conspicuous in Oribata piri- 
formis (PI. A, figs. 6, 7). It may be cut down in the 
middle {Oribata setosa^ PI. XXIII, fig. 9), but it is 
more usually a mere line (Oribata sphagni, PL III, fig. 
1 ; 0. lapidaria^ PI. XXIII, fig. 6). Sometimes it has 
become obsolete (0. cuspidata^ PI. XXIV, fig. 1, &c.). 
In Oribata alata neither lamellas nor trans-lamella is 
visible. 

The DoMO-vertex is usually more or less sculptured 
in those genera where the notogaster is similarly orna- 
mented, although the remainder of the cephalothorax 
nmy be plain; near its base, almost between the 
pseudo-stigmata, but usually a trifle in front of them, 
are ordinarily found two conspicuous hairs or spines, 
which Nicolet calls the inter-stigmatic hairs or hairs of 
the vertex; as I do not recognise his stigmata as 
being such I have called these hairs the "inter-lamellar" 
hairs ; they are so large and frequent that they would 
najturally be supposed to have an oflSce. It may be 
sensory, possibly tactile ; their position so near to the 
great ganglion would seem to favour such an idea. 
They are setiform in most OribatoB and Leiosomata^ 
broadly spatulate and very large in Pelops. Nicolet 
differentiates the latter genus by this distinction. 
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They are serrated in Oribata setosa, 0. quadru 
comuta^ &o. 

The dorso-vertex is the part which Nicolet considers 
as bearing, and covered by, the tectum. 

The Tectum is a part which owes its name to Nicolet, 
he alone having pointed out the existence of such an 
organ ; as far as I know it does not exist in any other 
creatures, and it will be seen from the following 
remarks that, in my opinion, it does not exist at all. 

Nicolet*s statement, when treating of the cephalo- 
thorax, is as follows : — " In a large number of 
individuals, forming the first division of the Orihatidce^ 
the upper part of the cephalothorax is dominated, and 
sometimes entirely hidden, by a lamellar and tectiform 
expansion of its base, which advances forward, follow- 
ing its declivity '* (that of the rostrum), " and assimiing 
a form more or less triangular, the sides of which 
expansion are raised oblique projections, often pro- 
longed beyond the front" (of the expansions) "and 
always terminated by two setiform hairs. This appa- 
ratus, of the functions of which I am ignorant, but 
which I consider as a protecting organ, and to which 
I have given the name of * tectum,' extends from the 
base of one stigma to that of the other. The lower 
face of this organ, where it is opposed to the upper 
surface of the cephalothorax, is not always free in all 
species ; there even exist some in which it is adherent 
all its length, and then the tectum is only distin- 
guished by its lateral wings, which, in that case, are 
usually more developed. In other species this same 
tectum presents itself as two sub-parallel blades, 
united by their inner edges, truncated and rounded 
anteriorly, and through which the body of the cephalo- 
thorax may be seen ; in this last case the tectum has 
not any lateral expansions. If I notice these different 
modifications of the tectum it is because this eminently 
variable appendage is the best specific distinction that 
the OribatidcB of the first division present." 

Nicolet founds upon variations of this tectum, not 
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only specific distinctions, but even those of sub- 
families. He describes it in several places, and 
evidently regards it as a chitinous shelf, standing free 
in the air in many species, except that its basal edge 
is attached to the hinder part of the dorsal surface of 
the cephalothorax. This shelf, he says, has up-turned 
lateral edges in most species, these he sometimes calls 
the raised borders and sometimes the lateral wings of 
the tectum, they are my lamellsd. 

I have always had great diflSculty in distinguishing 
(by this mode of differentiation) the species that 
Nicolet said had free tecta, attached by their base 
only, from those which he said had tecta attached by 
their whole under surface; but I presumed that 
Nicolet had satisfied himself that there was such a 
thing as a detached tectum, and it never struck me to 
doubt the existence of the organ until I came to 
dissect for the purpose of this book ; had I doubted it, 
and trusted to inspection of the living creature, or of 
dead or mounted examples, I should probably have 
still considered Nicolet to be right, for certainly in 
such species as Cepheus tegeocranus (vulgaris) which is 
the very type of Nicolet's free tecta, it looks so like 
what he described, that I not only should have been, 
but was deceived ; when, however, I came to dissect 
the organ away from the cephalothorax in this type 
species, I found, to my amazement, that there was 
not anything to come. I then passed a hair under the 
long projecting cusps of the lamellae and found that 
there was not any diflBculty in carrying it back as far 
as the point where the tectum was supposed to com- 
mence, but that there it stopped, and nothing would 
get it any further, whereas it ought to have passed 
equally easily into the supposed space between the 
tectum and the dorsum of the cephalothorax (or vertex 
as Nicolet calls it). It then struck me that amongst 
the very large numbers of specimens of Oribatidce 
which I had examined I had not ever seen one where 
any dirt had got into this space, although it gets into 
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every other place where there is a small hole or 
depression, and this would be a receptacle just fitted 
for it. I thought that possibly a thin liquid, such 
as alcohol, or even water, might run in where a hair or 
solid matter would not pass ; I accordingly tried, but 
could not get any to run under the supposed tectum. 
By these methods, but more especially by careful and 
frequently repeated dissection of various species and 
by cutting sections, I at last became convinced that 
the tectum of Nicolet did not exist, and that the appear- 
ance of it in CepheuSf &c., was an optical delusion. 

How does this appearance arise ? It seems to me 
that the explanation is as follows : — The lamelte are 
real and existing organs, easily seen by even the most 
superficial observer, and quite easy to get away by 
cutting or breaking, but instead of being the upturned 
edges of a special, detached, horizontal, chitinous 
organ, they are simply out-foldings of the cuticle of 
the cephalothorax itself, just as the tectopedia here- 
after mentioned are out-foldings, and the apodemata, 
which serve as places of attachment for so many of 
the muscles, are m-foldings of the same cuticle. In 
this manner it is natural that the base of each lamella 
should be thicker than its summit (or edge) which, 
indeed, does not include the true cuticle at all but 
only the chitinous secretions from it ; and the lamellae, 
being folds of the cuticle, do not spring sharply at 
right angles from the surface of the cephalothorax, but 
rise in a curve, produced, so to speak, by the dragging 
up of the cuticle from each side; thus each lamella 
has a more or less triangular transverse section, the 
sides being curved and giving considerable extension 
to the base, particularly on the irmer side. The dorsal 
surface of the cephalothorax, from which these lamellae 
spring, is convex; and the broad inner base of the 
lamella, filling up the depression left by the lower part 
of the convexity, caused the whole space within the 
lamellaa to appear, and really to be, higher in level 
than the parts outside the lamellae. 
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Again, the ends of the lamellre usually rise, forming 
the projecting cusps. At the points where the lamellae 
cease to be attached by their lower edges, and the 
cusps commence, the two lamellae are most frequently 
joined by the trans-lameUa which is often a mere line, 
and has then the appearance of being the anterior 
edge of the supposed tectum, as it does not rise sharply 
on its posterior edge but slopes up gradually ; it would 
seem to be a natural result of the folding of the cuticle 
to form the cusp. A section showing the out-folding 
of the lamella and the absence of any tectum is given 
on PI. C, fig. 16. 

The lateral portion of the Cephalothorax on each 
side is divided longitudinally into two distinct regions, 
each having roughly the shape of a more or less elon- 
gated triangle ; the upper one is bordered by the 
lamella above and by the first tectopedium below ; the 
lower one is the space between the first and second 
tectopedia. These regions might possibly be held to 
correspond with Burmeister's pleura and parapleura 
(in Coleoptera and other Insects), but then the 
term pleura is used in reference to Gi^vstacea^ 
which are as nearly allied to Acarina as Insects are, to 
signify lateral portions of the abdomen. It therefore 
seems more convenient to adopt new terms, and more- 
over Burmeister's name is confined toparts of the meta- 
thorax only ; and, although these somatic divisions are 
much obliterated in the Acarina^ the regions must be 
held to be more extensive. I propose to call the upper 
one (PI. C, fig. 14, No. 13) the ** acro-pleuron," and the 
lower one (PI. 0, fig. 14, No. 14), the " basi-pleuron ; " 
they are Nicolet's "basilar cavities," but I cannot think 
that receptacles into which the whole legs can be 
folded are properly so-called. 

The structures which I call Tectopedia are blade- 
like ridges formed by out- foldings of the cuticle along 
the sides of the cephalothorax ; their office is mani- 
festly to afford shelter and protection to the first and 
second pairs of legs. The first tectopedium is the 
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upper and anterior of these ridges (PI. A, figs. 1, 6, 8, 
PI. XVII, fig. 3, r) ; it will easily be traced in most of 
the figures of the genus Orihata^ &c. In 0. piriformis 
it is a thin, curved blade, slightly deflexed and turned, 
not of equal breadth throughout, but approximately 
parallel to the lamella, between which and it the 
tibia and tarsus of the first leg lie snugly ensconced 
when pressed to the body ; the femur lying between 
the first and second tectopedia, and the genual 
forming the bend round the end of the first tecto- 
pedium (PL A, fig. 7, right side). The second tecto- 
pedium (PI. A, figs. 1, 8, 9, PI. XVII, fig. 3, m) 
lies between the two anterior legs, and is very large 
and nearly parallel to the first in 0. piriformis but 
with a greater curve over. In some species it is 
shorter and more like a portion of a hollow sphere 
than the first, it sweeps round the first leg and fre- 
quently, at its outer part, forms the posterior wall of a 
large, cup-like hollow, the bottom of which is a hori- 
zontal shelf-like expansion of the side of the cephalo- 
thorax. This shelf bears the first leg, and is some- 
times very large (Notaspis bipiliSf &c.), and may be 
deeply cleft to allow the proximal end of the femur to 
work freely; in these cases this part of the femur 
is usually very thin {Tegeocranus coriaceus^ PI. XX, 
figs. 1—3). 

The tectopedia vary considerably in different genera 
and species, but they are usually present in some form 
or other ; they may be entirely absent, as in Hoplo- 
phora (where the legs are otherwise eflBciently pro- 
tected), Hermannia^ &c. They may become mere solid 
chitinous apophyses, of which the second may be much 
the more developed ; and a third bifid apophvsis may 
be situated between the second and third legs (Damceus 
clavipeSy Scutovertex sculptus^ &c.). 

The Sternal Region shows clear traces of the somatic 
division, which is lost on the dorsum. Its construe- 
tion is that a chitinous plate extends over the whole ; 
along the median line this is greatly thickened, the 

VOL. I. 9 
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thickened portion being the true sternum (PI. A, fig. 9, 
sty PI. XX, fig. 3, m) ; this sternum widens out between 
each pair of legs at the margin of what may be con- 
sidered to be the somite, and there gives rise to a 
narrow, thickened band, on each side, extending from 
the sternum to the acetabulum of the leg. These are 
not easy to see in life but can readily be seen after 
mounting in balsam. From the portion of each of 
these transverse bands next the acetabulum, a strong 
blade-like apodema, more or less curved in both direc- 
tions, proceeds inward and affords attachment to the 
muscles of the legs, &c. The length which these 
apodemata run along the transverse bands, and conse- 
quently the closeness of their inner ends to the sternum, 
varies greatly in different genera ; they are infoldings 
of the cuticle, probably inter-somatic, and may possibly 
be considered to correspond to the arthrophragms in 
Astacm, &c. In those genera, as Oribata^ where 
the coxaa of the second and third legs are inserted 
close together, only one apodema is usually found for 
the two, the first and second apodemata are frequently 
in effect internal continuations of the tectopedia. The 
apodemata are shown at PI. A, figs. 8, 9, 10, ap. 

At the outer ends of the apodemata are the acetabula 
of the legs; these vary in form in different species and 
for each leg. In Oribata piriformis^ and most usually, 
they are large, cup-shaped, chitinous pieces, projecting 
from the inner walls of the parastema, and forming 
chambers within which the articulations of the coxaa 
work (PI. A, figs. 9, 10, 11). 

The spaces bordered by the sternum within, the 
acetabula or basipleura without, and the apodermata 
or thickened ridges laterally, are composed of much 
thinner chitin ; I propose to call them ** parastema.'* 
They are sometimes sunken, affording depressions 
within whicli the legs lie (Tegeocranus coriaceus, PL 
XXII, fig. 11). 

The Pseudo-stigmata. — ^At or near the lateral ends 
of the posterior line of the dorso- vertex are found the 
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conspicuous organs ordinarily called stigmata, one on 
each side. They are chitinous, usually cylindrical ex- 
ternally, and more or less projecting (Plate A, fig. 6, «), 
with a large external opening, but funnel-shaped and 
twisted within, and having a very small internal opening, 
if any (Plate A, fig. 12, Plate II, fig. 12, s). The internal 
surface may have longitudinal ridges {Damceus genicu- 
lahtSy Leiosoma (Gepheus) ovatum^ 8fc.). Each pseudo- 
stigma has an organ proceeding from it, which Nicolet 
calls a protecting hair, and which I call a pseudo-stig- 
matic organ (Plate A, fig. 13, and Plates illustrating 
species, o.) I have found it necessary to describe these 
parts in Chapter X, Section " Organs of Hearing or 
Smell *' (p. 187), and I therefore shall not do so here ; 
they are also referred to in the section on respiratory 
organs. 

At the base of the cephalothorax, where it joins the 
abdomen, a band of thin chitin descends from the dor- 
sum of the former, and serves as a partition between 
the two in the upper (dorsal) part of the body. This 
partition I propose to call the phragma ; it is shown at 
Plate C, fig. 17, to. The lower lateral angles of this 
partition are often produced so as to form blade-like 
processes, which project into the abdomen ; these are 
broad and subtriangular in Oribatapirifoi^Sj and vary 
in different species. In Pelops acromios they are deve- 
loped to an abnormal extent, forming long apophyses, 
shown at Plate C, fig. 17, y. In Oribata piriformis 
and other species, two similar apophyses project back- 
ward from the phragma near its centre; these are seen 
in Plate A, fig. 6, on each side of the dotted line t. 
In Pelops these short central processes are represented 
by a single projection of great length and almost rod- 
like near the phragma, but with a flattened distal end 
(Plate C, fig. 17, x). I propose to call these apo- 
physes the opisthophragmatic processes; they serve 
for the attachment of muscles, those arising from the 
central process in Pelops being particularly powerful. 

The Legs are arranged so that the first two pairs are 
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directed forward, and the third and fourth pairs back- 
ward. The first and fourth pairs are usually the 
longest, but sometimes one and sometimes the other of 
these is the longer; the second pair is usually the 
shortest. In the adults all the legs have usually the 
appearance of being thoracic appendages, and in some 
immature forms, as the nymph of Notaspis nitens^ this 
is even more marked, the thorax running further back 
on the ventral than on the dorsal surface. The demar- 
cation of cephalothorax and abdomen appears to com- 
mence behind the insertion of the fourth pair of legs 
and to run forward in a curve, passing anterior to the 
genital plates in the median line; and if it be admitted, 
as has been generally considered, that a homology with 
insects must be allowed, and that the first pair of legs 
in the Acarina are modifications of the labial palpi of 
Insecta,—^^ view which derives great support from the 
position of the organs in such genera as Uropoda 
{Gamasid(B)j where they are placed almost in the moutb, 
and from their being tactile and not locomotive organs 
in so many genera {GheyletuSy GamasuSj &c.), then it 
would appear natural that the legs should be thoracic. 
On the other hand, in most of the immature forms the 
apparent division between the cephalothorax and abdo- 
men is a line rimning almost straight roimd the body, 
between the second and third pairs of legs ; and this is 
the appearance usually presented by TyroglyphuSy Glyci- 
phaguSj and most other soft-bodied Acarina. Haller 
is distinctly of opinion that in this order the two hinder 
pairs of legs are abdominal, and in such forms as 
Syringophilus bipectinalis (Norner)* they certainly 
appear to be so ; in either event, it is most convenient 
to treat of all together. 

Each leg always consists of five free joints in addition 
to the ungues; of these the two proximal have 
universal articulations of some sort, and give the for- 
ward, backward, or lateral directions to the appendage ; 
the two universal joints give great freedom of action, 

* ' TierteUahresBclurift far Yeterinairkonde,' Vienna, 1882, Bd. lyii. 
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and enable the leg to be lifted right over the back and 
to be moved in almost any direction. The other three 
joints have ginglymous articulation. The middle (third) 
joint is usually the smallest, and is sharply bent or 
curved, serving to change the direction from more or 
less horizontal to one approaching the perpendicular, a 
position in which the two distal joints are usually held 
in life, except in such long-legged genera as Damceus. 

In the chapter on terminology I have mentioned 
some of the different names given by various writers 
to the respective joints in such Acarina as have five 
joints to the leg. I doubt if adopting the same terms 
as those used for the vertebrate leg has been any 
advantage in the Arthropoda ; but, as it is well estab- 
lished in Insecta and Acarina^ I have not invented new 
names — I call the joints coxa, femur, genual, tibia, 
and tarsus. 

The first question would be whether the divisions 
of the sternal surface should be regarded as fixed coxae, 
according to the view of Dugfes* and others, followed 
somewhat by Nicolet.f I cannot think so : these 
divisions do not involve any thickening of the sternal 
plate, as if anything were laid on; they are only caused 
by apodemata projecting within the body and forming 
an internal skeleton for the attachment of muscles on 
their surface, not within any tube or appendage. The 
fourth leg of Nothnis pahstris is the only instance I 
know which seems to favour this view. Fumose and 
Robin have decidedly rejected it, J and certainly the fol- 
lowing joint appears to perform the office of a coxa ; it 
is usually a large and important joint, which may be the 
largest in the leg {Orihata piriformis y PI. B, fig. 15 ; 0. 
molicomus, PI. IV, fig. 9, both fourth legs). It is in- 
serted by a imiversal (usually a ball-and-socket) joint, 
which often projects at right angles from the joint and 

* " Beclierclies ear Tordre des Acariens," troisi^me m^moire, 'Aim. 
des ScL Nat./ 1834, t. 2, p. 47. 
t Op. cit., p. 405. 

!" M6m. BUT les acariens des genres Ghejletus, &c./' ' Robin's Jour. 
'Anat. et de la Physiol./ 1867, p. 506. 
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serves to attach it to the side of the body. The second 
free joint is usually the great joint of the leg, on which 
its principal muscular action depends, and seems 
thoroughly analogous with the femur in insects. Of 
course this nomenclature omits the trochanter, but it 
scarcely seems natural to consider either of these two 
principal joints as being a trochanter, and it may be 
that the large femur is in reality a combination of the 
two ioints. The next joint is small, and being that at 
which the bend of the leg occurs its function is recog- 
nised at once by the name of genual. The fourth 
joint seems to me better distinguished as tibia than as 
kg, "jambe:" Savigny and Robin's mode of never 
using the word tibia except for one half of this joint, 
where it is divided, is scarcely known to English zoolo- 
gists. Finally, the tarsus appears to correspond to 
the joint so named in insects, and the term does not 
there signify the claws, which is the sense in which 
Nicolet employs it ; although possibly they may be as 
much entitled to be considered a joint as the dactylo- 
podite in Crustacea. 

The Coxa is one of the most varying joints, and is 
frequently very different in the respective legs of the 
same individual. In the first leg it is usually compa- 
ratively small, but is generally provided with a large 
spoon-shaped piece which passes inside the aceta- 
bulum and forms the articulation, revolving freely 
within the acetabulum (PI. B, figs. 1, 1 a, 2, 3, 4, 5, 6) ; 
outside this there is frequently a constriction, and 
then a double ridge, which receives the edge of the 
body- wall. 

The C0X8B of the third and fourth legs are generally 
very different from those of the first, they are usually 
longer, and inserted with a ball-and-socket articula- 
tion, or something approaching to it, instead of the 
spoon-like process (PI. B, figs. 15, 16, 17, &). In 
the Pterogasterince this joint is usually broad, flat, and 
very thin, so as to slip easily into the narrow space 
between the pteromorpha and the ventral plate. The 
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coxa in this case is so shaped as to fit closely to the 
body (PL B, fig. 15) ; its edge is often provided with 
a blade-like ridge (PI. B, figs. 15, a, 17, a, PI. IV, fig. 
9, &c.). In the Apterogasterince the coxaB of these legs 
are ordinarily thicker, the reason for the flattened 
structure being absent (PI. B, fig. 16). They may 
even be almost globular on thin peduncles (fig. 17). 

The Femur, almost always the largest joint, is most 
frequently more or less pyriform in the first two pairs 
of legs (PI. B, fig. 6), but this is not the case in 
Nothrus, &c. (PI. B, figs. 7 and 20). In the Ptero-^ 
gasterince the third and fourth femurs have the same 
flattened shape as the coxdB of the same legs. In some 
cases the femur has to pass through, and be guided 
by, a very narrow cleft in the shelf -like expansion of 
the sternal surface mentioned above ; in this case the 
joint becomes clavate with a long peduncle and a sud- 
denly enlarged head (PL B, fig. 8). The femur is 
frequently furnished with a blade-like ridge (PL B, 
figs. 7, 18, 19, 20, a), even when absent from the coxa 
(PL I, figs. 11 and 12). The blade may be very large 
and become a specific distinction {Oribata molicomuSj 
second leg, PL IV, fig. 1, &c.). The articulation of 
the femur with the coxa is more or less universal, 
which is often produced in a singular manner, viz. 
there is a circular opening in the distal end of the 
coxa, and into this the smaller tubular end of the 
femur (PL B, fig. 6, a) fits. The femur has a perpen- 
dicular motion, like a ginglymous joint, and its small 
end also revolves within the hole in the coxa, so that 
a great variety of positions can be assumed. In the 
fourth leg (PL B, figs. 19 and 20) the articulation is 
more commonly ball-and-socket, and this sometimes 
occurs in the anterior legs also. The distal end of the 
femur may be slightly excavated for the reception of 
the genual (PL B, figs. 19 and 20). 

The Oenual is always the smallest joint in the leg, 
its lesser end fits with a ginglymous articulation into 
the femur, with which it makes a strong angle, except 
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in the very long-legged species {Damceus) ; it is usually 
more or less curved and is sometimes broader than its 
length (PL B, figs. 9, 10, 21, 22) ; it has up-and-down 
motion. 

The Tibia is a long joint, usually more or less 
enlarged towards the distal extremity (PI. B, figs. 11, 
23), sometimes more flattened (figs. 12, 24) ; it has a 
perpendicular ginglymous articulation with the genual, 
like that of the genual with the femur, giving it similar 
movement. In some species this joint is almost glob- 
ular and may have a thin peduncle {Damceus monilipes^ 
first leg). 

The Tarsus is a joint which varies greatly in propor- 
tionate length. In some cases it is short and dilated 
{Nothrua theleproctus^ PI. B, fig. 14; Scutovertex^ PI. 
XVni ; Tegeocranus elongatuSj PI. XXII, figs. 9, 10) ; 
in other species it is extremely long and fine (Damceus 
clavipeSi ^c.),and every intermediate form is found ; it 
is always largest at the proximal end, and has a tubular 
articulation, possessing but little motion, being usually 
held perpendicularly. 

At its distal extremity this joint is produced so as 
to form a short projection of almost colourless chit in 
(PI. B, figs. 25, 26, a), to this the ungues are attached. 
It is, I believe, this piece which has induced Nicolet to 
consider the ungues as a separate joint, for when 
looked at on the leg it appears, from the similarity of 
colour, to be a portion of the unguis and not of the 
tarsus ; but when the joints of the legs are separated 
by nitric acid it will be found that the unguis or ungues 
separate entirely from this piece which remains firmly 
attached to the tarsus, and, indeed, in most species, 
fades into the latter without any distinct line of 
demarcation. 

The Ungues are hard and colourless, they are always 
either monodactyle (PL B, figs. 28, 29) or tridactyle 
(PL B, fig. 27). I am not aware of any didactyle claw 
in the family ; those of the larvaj and nymphs are always 
monodactyle. This is one of the few rules in the family 
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to which I do not as yet know of an exception, so that 
a tridactyle specimen may, as far as I know, be safely 
considered as adult; but the converse will not hold 
good, the adults of the genera Hermannia^ Teg eocr anus ^ 
Hoplophora^ DamceuSy and some of Orihata^ being 
monodactyle. 

When there is a single claw it is usually larger and 
stouter than when the organ is triple. 

The tridactyle claws admit of division into two forms, 
viz. those where the centre claw is decidedly different 
from the lateral ones (PI. B, fig. 27) and those where 
the whole three are nearly (Nicolet says quite) similar 
(PI. XVI, fig. 7). These are Nicolet'^s heterodactyle 
and homodactyle claws ; he uses the distinction as a 
means of classification. I have not followed him, 
because it does not seem to me that (in Enghsh speci- 
mens) the three claws ever are quite aUke, although 
much more so in some genera (Gepheus) than in others 
(EremcBUs) ; and it seems to me that there are so many 
intermediate forms at every stage of variation that the 
character cannot be relied on. 

In the strongly heterodactyle forms the middle claw 
is usually much the thickest, and is more sharply 
curved than the other two, but it is not generally 
longer, often rather less so. 

The imgues can be moved, independently of the 
tarsus, by special muscles which are attached to the 
enlarged proximal ends of the ungues by tendons 
passing tlu^ough the tarsus. The claw can be elevated 
and depressed, but does not seem capable of lateral 
motion, nor in the tridactyle forms are the three ungues, 
as far as I know, separately moveable ; I have not ever 
seen one moved without the rest. The lateral may be 
more or less separate from the central unguis at the 
distal end, but this is a question of pressure and 
position, in fact, of external agency, not of the action 
of divaricator muscles. 

It is a somewhat interesting question whether the 
single or triple claw is to be considered the original 
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form; the fact of the immature stages being mono- 
dactyle speaks strongly in favour of this being the 
earlier, but the weak lateral claws, without special 
movement, in many species, seem rather like organs 
becoming obsolete than in course of development. 
But little aid is to be found from other families, as 
a tridactyle claw is rare in the Acanna^ didactyle 
being the common form, and monodactyle the next so. 
In some Trombididce the tridactyle claw is found in 
the larvaB, becoming didactyle in the later stages {T. 
fuliginosicm^ T. holosencettm^ &c.).* 

Hairs on the Legs. — The arrangement of the hairs 
upon the legs is as follows : 

The coxa is generally devoid of hairs, but may have 
one or more large hairs; one may be developed to form 
a large spine (Notaspis bipilis, third leg). The femur, 
genual, and tibia usually have several hairs, -either 
arranged in a whorl near the distal end, which is the 
commonest form, well seen in Damceus verticillipeSy or 
scattered chiefly on the upper surface of each joint 
{Oribata alata^ &c.), or chiefly along the outer edge 
(Nothrus spiniger). These hairs are ordinarily fine 
(Oribataj Leiosoma^ &c.), but they may be spatulate 
(Hermannia picea^ &c.) or serrated (Oribata quadrU 
comtttaj &c.), or may form flabellate membranous 
expansions (larva of Gepheus ocellahm). At the distal 
end of the tibia of the first leg there is almost always 
a very long setiform hair arising from the upper 
median line; it is usually the largest, or one of the 
largest hairs on the creature : it evidently has a tactile 
office, and I call it the tactile hair. It often springs 
from a chitinous apophysis (Ereinceus^ Scutovertex^ PI. 
XVIII, fig. 6) . A similar hair, smaller in size, is fre- 
quently found on the tibia of the second leg, and some- 
times on those of the two hinder pairs. The tarsi are 
abundantly furnished with fine, scattered hairs, in 

* M^g^nin, " M^m. Bur lea m^tamorphoBes des acariens en g^n^ral et 
en particulier sur celles des Trombidions," • Ann. Sci. Nat./ 6e s^r. ; 
•• ZooL," t. 4, art. 5. 
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almost all species, some of these extend by the sides of 
the claws, and sometimes make it difficult to distin- 
guish a monodactyle from a tridactyle claw, the hairs 
often being as thick as the lateral claws. 

The Abdomen is far the largest, and is also exter- 
nally the simplest portion of the body; its exo-skeleton 
consists of (1.) an unbroken shield — the notogaster — 
covering the whole dorsal surface, and usually slightly 
turned over so as to embrace the edge of the ventral ; 
and of (2.) a simple ventral plate having two large 
openings, the genital at its anterior, and the anal near 
its posterior extremity, each of these is closed by a 
pair of chitinous folding doors. The ventral and 
dorsal plates are attached by a thick membrane or by 
muscular bands (PL E, fig. 17). 

The Notogaster (PI. C, figs. 1, 2) is a large plate, 
usually more or less convex, but flatter or hollow in 
NothruSj EremcetiSf &c., and most frequently round or 
oval, often truncated or sinuated anteriorly, where it 
joins the cephalothorax, over which it sometimes pro- 
jects considerably, it may be with a median process 
of definite shape (Pelops). This margin, which has to 
be frequently referred to in descriptions, I call the 
** progaster." The notogaster covers the whole dorsal, 
lateral, and posterior surfaces of the abdomen, and fre- 
quently turns over a little on to the ventral surface. In 
some of the round-bodied forms of Damceiis this turn- 
ing over is carried to a remarkable extent posteriorly, 
so that the ventral plate becomes quite small. In 
Hoplophora the lateral turning over is very large. The 
surface is usually smooth and pohshed, although more 
or less finely punctured, in Orihata^ Leiosoma, 
SerrariuSy NotaspiSj Hoplophora, &c. ; rough and often 
either dotted or marked with hexagonal or other 
depressions in GepheuSy TegeocranuSj Scutovertex^ 
Hermanniay &c. ; leathery in Nothrus. It often has, 
near the progaster, a large round or oval spot of clear, 
light-coloured chitin, much thinner than the rest ; of the 
function of this spot I am entirely ignorant. It is seen 
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in Pelops acromios (PL I, fig. 1), Oribata lapidaria 
(PL V, fig. 1), Scutovertex smlptus (PL XVIII, fig. 1), 
Oribata piriformis (PL 0, fig. 1, c), &o. 

In the Pterogasterince the antero-lateral edge of the 
notogaster is produced so as to form a thin wing-like 
expansion on each side (PL C, fig. 1, &), which I call the 
•* pteromorpha " ; it is flexible by virtue of the ectos- 
tracum being only slightly chitinised along the line of 
juncture with the main portion of the notogaster, and 
thus the pteromorphae are enabled to fold down over 
the legs. The more usual form is shown at PL C, 
figs. 3, 4, but they may be produced anteriorly to long 
points (Oribata punctata^ PL IX, figs. 1, 3, 4, 11 Z), or 
rounded points (0. alata^ PL X, fig. 1), or they may 
be strap-like and almost obsolete (0. sphagni, PL III, 
fig. 1), or the posterior ends may be free and form 
long projections {Pelops phceonotus^ PL II, fig. 8). 

In some- genera of the Apterogasterince although the 
pteromorphae are absent, yet the antero-lateral angles 
of the notogaster form flat, chitinous projections, 
which seem to be a first step towards the formation of 
those organs {Notaspis lucorum^ N. licnophonis^ &c.). 

The notogaster frequently bears two or more longi- 
tudinal rows of hairs, usujdly white, but they may be 
black {Damceus). These hairs are ordinarily absent or 
fine and flexible, in Onbata, spatulate in Pelops^ Tegeo* 
crantiSy &c., and thick and spinous in Nothrus; but ex- 
ceptions occur, and other genera vary. There is also 
often a row of short hairs round the posterior margin, 
which may be clavate (Scutovertex). In the nymphs 
these notogastral hairs sometimes assume the most 
fanciful and elegant forms. In Leiosoma {Gepheus) 
palmicindum, Gepheus ocellatus^ &c., they are large 
membranous expansions, shaped like Japanese fans, 
or rose leaves (PL XV, fig. 1, PL XVI, fig. 2). In 
Tegeocrarms latus they are great, doubly-curved, 
serrated spines of extraordinary appearance (PL XIX, 
fig. 2), and other strange varieties will be found. 

The Ventral Plate is a single chitinous piece, usually 
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more or less flat but sometimes rounded, wMoli may be 
excavated to form depressions for the reception of the 
legs when folded {Tegeocranus coriaceus, PL XXII, fig. 
11 ; Gepheus, PI. XVII, fig. 3, t). It is immovable in all 
genera except Hojplopliora^ where it can be drawn back 
towards the dorsal surface at the will of the creature, 
and usually is so wilihdrawn when the legs are expanded. 
The plate is pierced by two large openings of an ellip- 
tical or sub-quadrangular shape, the smaller of these 
is in the most anterior part of the plate and is the 
genital opening ; the larger is near the posterior end of 
the abdomen and is the anal opening. Each opening 
is entirely closed, when not in use, by a pair of chitinous 
folding-doors opening transversely and outward (PI. 
C, figs. 5 to 9) ; the doors are generally more or less 
convex, and are usually provided with a row of three 
or more fine hairs near their inner edge. There often 
is a ridge or projection of the ventral plate, which pre- 
vents the genital plates from being drawn inside the 
body (PL C, fig. 8). Close to the anal opening, and 
between it and the genital, a chitinous piece is always 
situated within the body just where the edges of the 
anal plates meet. This piece is shown at PL C, fig. 10 ; 
it is generally rod-like but curved, with enlarged ends, 
of which one may be slightly bifid. This piece is 
placed with the end presented to the anal plates ; and 
its length projecting into the body, it prevents the 
plates from closing too far in, and it also serves as a 
point of attachment to the divaricator and possibly 
the occlusor muscles. 

The size of the genital and anal plates varies con- 
siderably in different genera; in Pelops^ Oribata^ &c., 
they are comparatively small, whereas in Hoplophora 
they occupy almost the whole ventral surface. 

In some genera, as Leiosoma {Cepheus)^ the two 
pairs of plates are widely separated, in others, as 
DamcBus^ they are almost touching. 
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CHAPTER X. 



INTERNAL ANATOMY, 



The internal organisation of the Oribatidce is a 
subject upon which there are practically only three 
existing authorities, except my own papers. The first 
of these is Dujardin,* a keen-eyed observer, who saw 
a good deal, but, unfortunately, as far as the Oribatidce 
are concerned, drew conclusions from what he saw 
which have formed a stumbling-block for most later 
writers. The second is Nicolet;t and this may be 
treated as the only substantial work upon the subject. 
The third is Claparfede,J whose book is excellent as 
far as it goes, but it only deals with one very excep- 
tional species of this family, and that with a view to 
development rather than anatomy. 

When I first commenced my own investigations my 
idea was simply to verify Nicolet's work before repeat- 
ing his account in my own book, and to ascertain that 
it was correct, not only for the one or two species he 
had described, but also for others. As I advanced, 
however, I found so much variation in different forms, 
and so many points upon which I was not able to 
coincide with Nicolet's descriptions, that I was led to 
devote the greater part of my leisure during the 
summer and autimin of 1882 and the spring of 1883 
to the investigation. It is only fair to Nicolet to 

• *' Premier m6moire sur les Acariens/' * Ann, des Sci. Nat.,' 3rd ser., 
t. 3, p. 5 ; * Journal de rinstitut/ 1842, p. 316. 

t " Histoire natnrelle des acariens qni se tronvent anx environs de 
Paris/' ' Archives da Museum/ t. 7 (1855), Paris, 

X *< Stndien an Acariden," ' Zeit. fiir wiss. Zool.,' 18 Band (1868). 
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point out that in his beautiful work above quoted he 
states that in consequence of the minute size, and the 
hard, opaque, chitinous exo-skeleton of these creatures 
he found the internal anatomy extremely difficult. 

ClaparMe gives a similar reason for scarcely touching 
upon the internal anatomy. There cannot be any 
doubt that Nicolet and Claparfede were right as to the 
difficulty. The largest specimens are under a milli- 
mhtve in extreme length, and many of the species 
which I have dissected are not above half that size. 
Their internal organs are very soft and delicate, but 
they are possessed of a chitinised cuticle, which is nearly 
as hard and as brittle as glass, and which is usually 
quite opaque at all times except immediately after the 
ecdysis. I first tried observations at that period, but 
I soon found that I could not obtain much information 
this way, for, although now that I am acquainted with 
the organs I can frequently recognise many of them 
through the notogaster during its short period of 
transparency, yet the view is too imperfect, and the 
organs too much hidden by one another for original 
inquiry. I endeavoured to stain the whole, but 
entirely failed in getting any stain to penetrate the 
chitin of the exo-skeleton, or even to run in at joints, 
stigmata, &c., although I tried the air-pump, hoping 
it might assist. Finallv, after a not very satisfactory 
attempt at section-cuttmg, I determined to face the 
difficulty of the small size, and to rely entirely upon 
actual dissection. 

I soon found that in order to produce a successful 
dissection the creature must be in good healthy con- 
dition, it must not have been kept long in confinement, 
and it must be dissected immediately after death. 

My dissections have in each instance been frequently 
repeated, i.e. upon a considerable number of specimens 
of each species, as in consequence of the difficulties 
the naturalist would be too liable to error in judging 
from one or two instances. 

All the figures are made from actual dissections; 
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they are not calculated, or put together, from the result 
of consecutive sections. The preparations from which 
the drawings were made are, in almost all instances now 
in my possession, stained with logwood, and mounted 
for tne microscope, so that their appearance can easily 
be verified by any one interested in the subject ; of 
course different opinions may be entertained as to the 
correctness of the conclusions which I draw from 
them. 

The dissections have chiefly been made under a 
Stephenson binocular microscope, with powers varying 
from one inch to half an inch, and low eye-pieces; 
they have, however, in cases requiring it, been verified 
and examined under amplifications running up to over 
1000 diameters. 

I think I may say that the tendency of my mind 
has been a desire to confirm previous writers, and not 
to upset their statements. Where I am not able to 
agree with them it is where I have failed to obtain the 
same result, and the actual organs before me did not 
seem to agree with their accounts. 

When the notogaster is removed from one of the 
Oribatidce a thick layer of adipose tissue will be found 
underlying it, and covering up all the organs. On 
the surface of this tissue a quantity of scattered pig- 
ment granules will frequently be seen, more especially 
in the nymphs, and these give the bright colour to 
the nymphs of such species as Oribata lapidaria ; the 
integument itself being usually colourless. If this 
fatty tissue be carefully removed the creature then 
presents much the appearance shown in PI. D, figs. 1, 
3. The alimentary canal, as far as the commencement 
of the colon, may be seen in the median line, the edges 
of the oviducts or testes lying at the sides, below the 
canal; the tracheae, where present, may be seen winding 
over all these organs ; and the great muscles of the 
legs are visible, among which a glimpse may perhaps 
be caught of the super-coxal glands. The preven- 
tricular glands are conspicuous, and the great central 
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nerve ganglion may be seen overlying the oesophagus. 
I propose to give what information I can about these 
organs in the above order or nearly so. 

The Alimentary Canal. 

In the OribatidcB the alimentary canal is somewhat 
short and simple, that is to say, there is a comparative 
absence of convolutions in the hind-gut, and the very 
numerous cascal prolongations of the mid-gut found in 
many allied groups, as the Aranea^ Picnogonida^ &c., are 
reduced to four or possibly to two, which two, however, 
are usually of great size and importance ; they are what' 
I refer tohereafteras the **c8eoa." The proportions of the 
parts of the canal and the size and arrangement of the 
caeca vary greatly in different species, but, as far as my 
experience goes, the parts of which the canal is composed 
are always the same. I say ** as far as my experience 
goes " because I have not dissected the whole of the 
species, although I have dissected a large number .of 
them. 

The canal is composed of the oesophagus^ the ven- 
triculus, a short small-intestine, the colon, and the 
rectum, terminating in the anus and anal plates. Of 
these the first rises from the mouth, the second 
is almost horizontal, and both are placed in a 
straight median line; the ventriculus is near the 
dorsal surface; the small-intestine turns downward 
and slightly forward, and the colon and rectum are 
more or less perpendicular, and lie beneath the ventri- 
culus, or almost so (PI. E, fig. 1). 

The canal is of course firmly attached round the 
mouth and at the anus, but in other parts it seems to 
float freely in the general body-cavity, with only very 
slight attachments, if any. If the oesophagus be out 
away from the mouth and the rectum from the anus, 
a hair may easily be passed under the canal and its 
whole length be drawn out on the hair without further 
injury. Strong peristaltic movements may be seen in 

VOL. I. 10 
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the ventriculus, cseca, and colon, which must of course 
be observed at times when the creature is sufficiently 
transparent. 

Taking first Nothrus theleproctuSy which, being larger, 
is more convenient for internal dissection than my 
other type species, Oribata piriformis, the alimentary 
canal is depicted at PI. E, fig. 3. 

The (Esophagus is a long, thin, almost straight 
tract, of small diameter, extending from the mouth to 
the ventriculus, and having its lowest point at the 
former, and its highest at the latter place ; it has thin 
walls, capable of considerable expansion and contrac- 
tion. The cavity of the mouth being larger than the 
calibre of the CBSophagus the latter necessarily widens 
somewhat as it approaches the former, and this widened 
portion might not unfairly be termed the pharynx. 
Posterior to this the oesophagus continues of almost 
even circumference for the greater part of its course 
through the cephalothorax; near its posterior extremity 
it widens. In some species this enlargement is consider- 
able, and then forms an ingluvies or crop — the ** jabot " 
of Nicolet. This writer correctly gives the inglu- 
vies as very much developed in Damceus geniculatus 
(see his work, PL 7, fig. 1 7, and this book, PI. B, fig. 
4) ; in Damceus clavipes it is even more developed, and is 
almost as large as the ventriculus (PI. E, fig. 5). I 
cannot say that I have ever seen it so large in other 
genera, but it is no doubt quite distinguishable in 
many, as, for instance, it is often considerably developed 
in Leiosoma palmiciiictum. Nicolet also, in the same 
drawing, depicts the oesophagus as being constricted at 
short intervals by circular bands of muscle until it pre- 
sents a moniliform appearance (PI. B, fig. Ace). I have 
not been able to detect this effect in any other species 
which I have dissected, but the bands of muscle are 
usual. In the ingluvies of Damceus geniculatus these 
circular bands are beautifully seen after the preparation 
has been stained with logwood, and indicate that it is 
an expansion of the oesophagus not a separate stomach. 
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They are also well seen in Leiosoma palmidnctum (PI. 
B, fig. 10), where they are crossed by longitudinal bands 
of muscle. Nicolet further states that an air-bubble is 
invariably found floating in this ingluvies. My own 
observations do not quite confirm this, a large air- 
bubble is certainly to be seen very frequently floating 
in the canal, but it appears to me that it is not by any 
means invariably present, indeed, I seldom see it in 
really healthy specimens, and when present it is more 
frequently in the ventriculus than in the ingluvies. It is 
doubtless due to the creatures living chiefly (although 
not entirely) upon liquid materials derived from vege- 
table substances and absorbed by a sucking process, 
which accounts for the presence of liquid in consider- 
able quantities in the fore- and mid-gut, and to those 
parts not being quite filled with it. 

The oesophagus continues the whole length of the 
cephalothorax and passes a very short distance into the 
abdomen ; if it does not form an ingluvies, it usually is 
sharply constricted by a circular muscular arrangement 
almost immediately behind the progaster, at the point 
where it enters the ventriculus, into which it sometimes 
slightly projects ; there is a very perfect valve, which 
prevents any food material from returning from the 
ventriculus to the oesophagus ; this may often be well 
seen by the air-bubble, which, carried by the liquid in 
which it is floating, will pass down from the oesophagus 
to the ventriculus, but is always stopped at the valve 
whenever it has a tendency to return. 

The oesophagus enters the ventriculus about the 
centre of the anterior end, which possibly it may not 
be proper to call " cardiac *' in a creature which is not 
known to possess any heart. 

The Ventriculus is the largest and most important 
portion of the canal. It is a wide sack occupying 
from half to about two-thirds of the length of the 
abdomen near the dorsal surface (PL D, figs. 1, 3). 
In Nothms theleproctus the sack is of a shape 
approaching pyriform, the narrower end being the 
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anterior; this, however, is rounded, although smal- 
ler than the hinder part; the posterior end has a 
tendency to a blunt median point. The walls of this 
viscus, although very delicate, are more thick and 
muscular than those of any other part of the canal 
except the rectum; in Damceus geniculatus they are 
about ^^0 mm. thick. It is here that digestion doubtless 
chiefly takes place ; a food mass may most frequently 
be seen occupying the pyloric portion, or sometimes 
almost the whole space ; it is usually a food ball at 
the pyloric end partly surrounded by a cap or shell of 
the more recent food at the cardiac end. From the 
widest part of the ventriculus, i.e. about two-thirds of 
the length from the anterior end, a large cascal diver- 
ticulum arises on each side, and, in the present 
species, after standing outward (laterally) so as to 
form a shoulder, proceeds almost straight backward. In 
i\^. theleproctus, N. spiniger, and Bermannia picea^ 
these caeca attain a larger size than in any other species 
which I have dissected ; they are longer than the ventri- 
culus itself, often more than half as long again, and 
nearly half its diameter, and are of almost even diameter 
throughout, so that they present a sausage-like appear- 
ance ; their posterior ends are rounded (PL E, fig. 3). 
There are probably greater differences between the 
ventriculi and caBcal appendages in different species 
and genera of the family than are found in any other 
part of the canal. In Oribata punctata the Yentric\xl\iB 
is nearly as wide anteriorly as at any part, and is 
decidedly narrowed towards the pyloric extremity; 
the C8Bca are still long and large, but are no longer of 
uniform diameter ; they are small where they arise 
irom the ventricidus, and graduallv increase in size 
towards the distal extremity (PI. E, fig. 6). In 
Oribata globtda the ventriculus is almost spherical, and 
the caeca have become shorter than the ventriculus 
and are elliptical; in Hoplophora magna, Notaapis 
lucorum, &c., they have become very small in propor- 
tion to the ventriciUuSy which is widest anteriorly and 
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prolonged almost td a point behind; tbe cadca are 
globtdar, and are attached to the ventriculus by 
short peduncles (PI. B, fig. 2). In the case of Damceus 
clavipes the cssca are not any longer distinctly visible, 
but are mere enlargements of the outer posterior 
angles of the ventriculus. Damceus geniculate is an 
intermediate form in this respect. The form and size 
of the cseca appear to vary according to age and con- 
dition ; in lately emerged specimens of Orihata punctata 
they are much shorter and much wider at the proximal 
ends than they subsequently become. PI. B, fig. 7, is 
the form just after the ecdysis. 

Nicolet draws the ventriculus and cadcal appendages 
in Cepheus tegeocranus very much of the type above 
given for Hophphora magna^ only that the caeca are 
more sessile. He draws the ventriculus in Eoplophora 
magna as devoid of caeca altogether, a point in which 
I am not able to agree with him ; he treats the caeca 
as being simply diverticula of the stomach, without 
any special office. This probably may be the most 
obvious and natural suggestion, as far, however, as 
my own judgment goes, I doubt the correctness of the 
view. In tne very numerous instances which I have 
examined to the best of my ability, I have not usually 
been able to detect food in the caeca, either in speci- 
mens dissected out or in those observed in life, when 
the transparency of the chitin enabled me to do so, 
which was frequently the case, although it is occasion- 
ally present in small quantities, particularly near the 
ventriculus when the mouths of the caeca are large ; 
whereas it is rare to find the ventriculus or colon 
without food contents. In addition to this the struc- 
ture of the walls of the caeca, particularly near their 
distal ends, is different from that of the ventriculus, 
being thicker and much more glandular, and the 
lumen smaller in proportion, often very narrow. These 
considerations lead me to infer that the function of the 
caeca is chiefly secretory, and not simply that of an 
extension of the stomach, nor would there be anything 
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extraordinary in this being so, as a very similar 
arrangement seems to exist in Apus, Limnadia^ &c., 
the ends of the caecal diverticula of the mid-gut 
being differentiated to form glandular organs ; and the 
same arrangement, carried to a greater extent, pre- 
vails among the Malacostraca^ &c. If these two large 
diverticula have, as I suppose, the office of secreting 
fluids necessary for digestion, it would explain to a 
great extent, the apparent absence of hepatic tubes, an 
absence observed by Nicolet, who remarks that he was 
not able to detect any liver. In connection with this 
subject, however, must be taken the observations 
which will be found below as to the presence of dif- 
fused follicles, supposed by some writers to have a 
hepatic function, over the surface of the canal ; and also 
those relative to the pre-ventricular glands. 

A section cut through the walls of the ventriculus 
will show exteriorly a thick layer of the above-named 
follicles (PI. E, fig. 12, &), and within these a mem- 
branous tunica propria^ showing but little structure 
(PI. E, fig. 12, tp). Within these, in freshly emerged 
specimens, is a layer of large, more or less hexagonal, 
epithehal cells, which, however, appear soon to 
become detached and lost. The appearance of a 
portion of the ventriculus of a lately emerged Notasjns 
bipiliSf as seen from above, is shown at PI. E, fig. 11. 

The ventriculus is sometimes provided with longi- 
tudinal bands of muscle on its exterior, and occasion- 
ally has slightly developed circular bands also. 

The Small Intestina — This portion, forming the 
commencement of the hind gut, may possibly be 
considered as simply a part of the colon, from which 
it is not divided by any valve, but as, although short, 
it is always present, it may be convenient to treat 
of it under a separate heading. 

The entrance to the small intestine from the ventri- 
culus is always closed by a very efficient valve, which 
may occasionally be seen to open in order to give 
passage to the balls of partially digested food. 
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The hind-gut proceeds from the ventriculus at a 
point lying to the left of the median line, and near the 
pyloric end, but not actually at the end ; the entrance 
is situated either at the edge of, or slightly on the 
under surface of the stomach, but its position varies a 
little in different species. In Nothrus theleproctus the 
small-intestine starts from the lower part of the edge 
of the ventriculus almost at its pyloric extremity, and 
is so wide and short as to be scarcely marked off from 
the colon (PI. E, fig. 3, si) ; in Hoplophora magna the 
commencement is much further from the pyloric end, 
and the intestine itself is smaller, longer, and much 
more sharplv differentiated from the colon (PI. B, fig. 
2, si). In Oribata punctata the commencement of the 
small-intestine is much narrower and its length is 
greater, but it gradually widens posteriorly so that it 
fades away into the colon, and doubtless slight 
variations of this kind are numerous. A section cut 
longitudinally through the small-intestine of Oribata 
punctata is shown at PI. E, fig. 13, from which the 
glandular character of its walls may be gathered. 

The Colon (PL E, figs. 1 to 6, co) in all species in 
which I have examined it is an elliptical enlargement 
of the hind gut, considerably smaller than the ventri- 
culus, and usually clearly defined, particularly at the 
posterior extremity, where it is provided with a con- 
striction or valve, which generally completely closes the 
entrance to the rectum ; it ordinarily turns downward 
or slightly forward, so as to be brought more or less 
under the ventriculus. In a dorsal view, when the 
notogastral shield has been removed without disturbing 
the position of the canal, only the anterior end of the 
colon is seen. In my figures of the alimentary canal 
the colon and rectum are extended into a horizontal 
position so as to show them. 

Nicolet, in his drawing of the alimentary canal of 
Hoplophora magna^ omits this portion of the canal 
altogether, but he gives one enlargement of the hind 
gut almost as large as the ventriculus ; this enlarge- 
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ment I preaiime he intends for the rectum ; I can only- 
say that I have not found such an arrangement in any 
of the specimens of this species which I have dis- 
sected; indeed, Nicolet's canal differs so materially 
from what I have met with that I should think that we 
were dealing with different creatures were it not that 
the species is an exceedingly well marked one. The 
walls of the colon are far less thick and less muscular 
than those of the ventriculus or rectum. The food 
mass in the colon frequently assumes a decided green 
colour, which is lost again in the rectum. 

The Eectum is usually pyriform, sometimes very 
small where it arises from the colon, as in Hoplophora 
magna, PL B, fig. 2, r, and Orihata punctata j PI. B, fig. 
6, r ; sometimes larger, as in Nothriis theleproctus, but 
always distinctly divided from the colon by a sharp 
constriction. In some species, as Orihata punctata, it 
continues small for some little distance, gradually 
enlarging until near the anus, at or within a short 
distance of which it is closed by powerful sphincter 
muscles. The actual anal end of the rectum is 
attached round the opening on the ventral surface, 
which is defended by the anal plates. A series of 
longitudinal muscles arise from the posterior parts of 
the rectum and are inserted in the exo-skeleton near 
the anal plates ; they doubtless assist in supporting the 
rectum and holding it in its place, and probably also 
Rssist in defecation. 

The rectum itself is muscular, with the bands of 
muscle arranged circularly ; this is very clearly seen in 
Nothrvs theleproctus, where, as in the last-named 
species, the constriction is some little distance from the 
anal plates, the portion of the canal between the two 
is comparatively very thin and delicate. 

The AcceBSory Olands. — There are two conspicuous 
glands, not mentioned, I believe, by any other author, 
which I call " the preventricular glands ; " they fre- 
quently show like two black spots through the dorsal 
sur&cei when at all transparent, particularly in the 



INTEENAL ANATOMY. T53 

nymphs, but they are seen equally well in the adults when 
the chitin is not too opaque, and they appear to me to be 
always present. They seem black when seen through 
the notogaster, but when dissected out they are found 
not to be really so, but to vary in colour from deep 
yellow to red and dark brown. These glands are 
shown in PI. E, figs. 1 to 9,^i;, and fig. 15, pv^ and are 
seated on the ventriculus at its extreme anterior part, 
one on each side of the oesophagus just where it enters 
the ventriculus. The edge of each gland is on the 
dorsal surface of the ventriculus, so that from the 
dorsal aspect they look globular, and often are so, but 
more frequently they are somewhat flattened and show 
a tendency to a bilobed form, in which cases they 
extend down the sides of the ventriculus as far as their 
size renders necessary. They are composed of loosely 
aggregated cells and are easily broken up if disturbed 
in most species. Two similarly placed glands appear 
to exist in such Vermes as Prorhynchus fluviatilis and 
in some Rotifer a. 

It was some considerable time before I could trace 
the ducts from these glands, at all to my own satis- 
faction. They are usually so very deKcate that it is ex- 
tremely difficult to detect them, and, although I thought 
that they followed the course which I ultimately found 
to be correct, at least in some species, yet I could not 
feel any certainty; after trying numerous species I 
experimented on Leiosoma pahnicinctum^ in which I 
was pleased to find the ducts more distinct. They 
run, as far I can judge, in an almost straight course 
along the surface of the ventriculus which they appear 
to enter just above the caeca; this is depicted mPl. B, 
figs. 8 and 9, where they are shown as separated from 
the ventriculus by dissection, one with its duct is 
shown at PI. E, fig. 15. The office of these glands is 
doubtless the secretion of some fluid useful in digestion. 
They are occasionally filled with an orange oily liquid. 
I have found that they are equally well seen in Notaspis 
lucorvm. The point, however, where they discharge 
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cannot be considered as finally settled. Probably, 
if Burmeister's views were to be followed, these glands, 
from the place where their ducts seem to discharge, 
should be called pancreatic, but, as the Oribatidce are 
vegetable-feeders, the function would not be analogous. 
The glands and ducts most likely form the homologues 
of one pair of the anterior caeca of the ventriculus 
present in so many of the Arachnida. 

The dorsal part of the anterior portion of the 
ventriculus and the whole of the cseca are usually 
covered with a thickish layer of brown follicule- 
looking cells, which sometimes entirely cover the dorsal 
surface of the ventriculus ; this layer is shown at PI. D, 
fig. 1 (yellow and spotted), and in section at PI. E, fig. 
12, h. I cannot say that I have ever succeeded in 
detecting any ducts from this mass ; they would doubt- 
less be very fine ; but I think that they are identical 
with those formations which many authors have con- 
sidered as having a hepatic function. 

Thus M^gnin, in his able treatise on the Gamasidce, 
and on the Sarcoptidce of mammals,* says that he regards 
this brown granular substance as analogous to that 
which coats the hepatic tubes of Insects, and as 
being in fact the Uver ; and a similar organisation in 
many Annelids was pointed out long since by Quatre- 
fages,t who assigned it a similar oflSce. Clapar^de 
speaks of the ventriculus, &c., and coating of cells as 
the "Leber-Magen'* in the Hydrachnidce, and that most 
careful anatomist, Croneberg, expressly states his com- 
plete adherence to ClaparMe's opinion, extending it 
to Tromhidium.X Henkin also calls it Leber-Magen in 
Trombidmm (loc. cit.). On the other hand, Leuckart§ 

• "M^moire snr rorganization et la distribation zoologiqne des 
acariens dela &iniUe des Gamaeides/' ' Bobin*s Journal de TAnat. et de 
la Fbysiol./ 1876, p. 315. *' Monograpbie de la tribn des Sarcoptides 
psoriqne," * Revue et Mag. de ZooE,' 1877, p. 157. 

f <* M^moire sur quelques plauari^es marines," ' Ann. des Sci. Nat.,' 
1845. 

J " Ueber den Bau von 7}rombidium'' ' BuU. de la Soc. des Nat. de 
Moscou,' 1879. 

§ ' Die menschlicben Parasiten,' vol. i, Leipzig, 1863 — 1876. 
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considered that a similar tissue in the Leech was not 
hepatic, and Ledig in his histology agreed in this with 
Leuckart ; and the more recent investigations of Pro- 
fessor B. Ray Lankester* seem to point rather to a 
blood-elaborating than to a hepatic function for this 
'* botryoidal " tissue. 

I have not been able to find any salivary glands, nor 
any appendages to the hind gut. 

rarasites. — ^Many parts of the canal, but more espe- 
cially the ventriculus, contain Gregarines as internal 
parasites ; these are often so numerous and so large 
as almost to fill the ventriculus. They are usually 
elliptical with rounded ends, having a marked con- 
striction near one end, and a very conspicuous nucleus, 
which stains deeply ; their outer surface is generally 
marked with delicate longitudinal striae, which are 
plainly seen in old specimens. These Gregarines are 
usually found singly, but sometimes in strings of two 
to four. Nicolet gives longer strings, but I have not 
seen them. The younger specimens qf these Gregarines 
are frequently found adhering to the inner wall of the 
ventriculus in such numbers as nearly to cover it. 

The Gregarines are often found embedded in the food 
contents. Some of them are drawn at PI. E, fig. 16, 
and a group of young ones attached to the wall of the 
ventriculus is shown at PL E, fig. 12, g. 

The Reproductive System. 

This, next to the alimentary canal, is the largest 
and most important set of organs in the body ; the 
general arrangement is very similar in the two sexes. 
When the notogastral shield has been removed the 
genitalia may be seen lying at the sides of the canal 
(PI. D, figs. 1,2, 3), and in some instances, in the 
female, when the oviducts are distended with eggs, 
they seem to have usurped the place of almost all the 
other organs, and pushed them out of position. 

* ' Quarterly Journal of Microscopical Science/ 1880, p. 317. 
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Tlie Male Organs of Oeneration consist of a large 
central testis, or more probably one on each side 
coalescing in the median line by being embedded in, 
and imited by, a flat mass which appears to perform 
the double office of increasing the quantity of the 
secretion and acting as a vesicula seminalis; two 
vasa deferentia ; a ductus ejaculatorius ; a penis with 
its accessory organs ; and three pairs of copulative 
suckers. 

The Testis, treating the whole as one organ, is very 
large, sometimes appearing to half fill the body, and to 
force its lobes up to the notogaster ; it usually extends 
the whole width of the body, and forms a saddle- 
shaped mass which underlies the ventriculus in the 
centre. It there constitutes an almost flat layer of 
considerable thickness, deeply indented, both ante- 
riorly and posteriorly, as though it were two paired 
organs which have met and united in the median 
line ; no sign of suture or demarcation is, however, 
visible there (PI. F, figs. 1 to 5, te). In addition 
to this, each side has a tendency to be bi-lobed, and 
the anterior lobe, which is part of the flat mass, in some 
species or at some periods, rises much nearer to the 
dorsal surface than the posterior lobe ; the whole varies 
somewhat in form in different species ; in Nothrus 
theleproctus the anterior lobes are large and rounded 
(PL F, fig. 4, vs) ; in Oribata lapidaria they are smaller 
and squarer (PI. F, fig. 5, vs). Along each side of the 
flat part already described, and partly embedded in it, 
but not reachmg its anterior edge, runs a raised 
rounded portion, which is oval in N. thelejproctus (fig. 
4) and rather more oblong in 0. lapidaria (fig. 5) ; it 
has the effect of being laid on, and partly sunk in, the 
flatter portion, but no marked division can be usually 
found between the two. The substance of both is 
white, soft, and glandular ; but the rounded lobes stain 
much more deeply with logwood, and then exhibit a 
mottled appearance. These lobes are probably the 
true testes, the flatter central portion seems to be 
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more or less hollow, and to serve as a vesioula semi- 
nalis, as well, probably, as an org$in secreting some 
fluid to increase the quantity of the spermatic material ; 
at all events, the walls are very thick and glandular, 
and in section usually show an exterior membranous 
coat or tunica propria, lined internally with numerous 
small, glandular masses, within which is a layer of 
large flattened cells with very large nuclei. 

The coalescing of the testes into an unpaired organ 
is of course common amongst the Arachnida^e.g.Phatan' 
gium ; it also reminds us considerably of the arrange- 
ment in Homarus and in Pleuroma and other free-living 
Copepoda, &c., among the Crustacea; and in Insects a 
very close approach is to be found among the Lepidoptera^ 
as in Pontia brassicce ; and in the embryonic Aphis the 
generative organs are horse-shoe-shaped.* If the 
flatter central portion acts also as a vesicula seminalis 
this would apparently be a departure from the crusta- 
cean type. 

Nicolet draws the testes in Damceus geniculatus as 
being four oval free bodies on each side, not embedded 
in any flat central portion. I am not able to account 
for tms ; certainly when they are seen through the dor- 
sal surface in transparent specimens, they might be 
mistaken for it, as the central portion is hidden by 
the alimentary canal, and the lower lobe and the raised 
portion might easily be supposed to be separate, both 
anteriorly and posteriorly. 

It may of course be suggested that the raised oval 
portion is the true testis, and that the central portion 
has some hepatic or other function and not that of a 
vesicula seminahs; but the absence of any ducts 
except the vasa deferentia, the fact that they lead out 
of the flat portion, the intimate way in which the whole 
is fused into one mass, and the sperm contents in each, 
seem to negative such a view. 

The Vasa Deferentia are substantial tubes of mode- 

* Metschnikoflr, '' Embryologisoke Stndien an Iniecten/' ' Zeit. inx 
WW. Zool.,' Bd. xvi, 1866. 
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rate length, not longer, as a rule, than the testis itself ; 
there is one on each side, springing from the anterior 
part of the flat portion close to the raised oval (PI. F, 
figs. 1, 4,5,i;cZ), and passing downward and slightly for- 
ward until they join and open into the ductus ejacula- 
torius ; they have a great resemblance to the paired 
vasa deferentia proceeding from the unpaired testes in 
the above quoted case of Pontia brassicce ; as a rule 
they are retracted towards the surface of the testis (as 
in PI. P, fig. 4), or to even a greater extent ; in Fig. 5 
they are shown extended, as when the penis is protuded. 
There is but little variety in these organs in the species 
which I have dissected. 

The Ductus ejaculatorios. — The two vasa deferentia 
unite, as before stated, at their distal extremities, and 
are continued by an azygous duct considerably larger 
in diameter, but short; it is often slightly invaginated, 
like the finger of a glove, and wrinkled longitudinally, 
so that it is capable of comparatively considerable 
extension and contraction ; it is shown in PI. F, figs. 
1 to 6, de. 

The Penis and Accessory Organs. — Taking Nothrus 
theleproctus as an example, the penis is a small, 
chitinous organ, broader near the distal than the 
proximal end, but almost pointed at each, the distal 
end being bulbous (PL F, fig. 9), near this end there 
is a chitinous process to which the retractor and 
extensor muscles are attached. This penis, when 
retracted, rests in, and is protected by, a second 
chitinous piece (PI. F, fig. 8), which is concave, like 
half a tube (cut longitudinally) ; the distal end, how- 
ever, is closed by a semicircular retiu*n or turning up 
of the half tube, so as to form a shallow pocket, in the 
edge of which is a notch, evidently as a guide to the 
penis when protruded. The walls of the proximal 
portion of the half tube are turned outward, and 
expanded so as to form pyriform blades, doubtless 
with the object of afibrding a firmer attachment. 
The whole arrangement^ when not in action, is re* 



INTERNAL ANATOMY. 159 

tracted within a membranous sheatli (PI. F, fig. 6), 
which is retained in an open or distended condition 
by two curved chitinous pieces (fig. 8). The penis is, 
of course, in communication with the ductus ejacula- 
torius. 

This intromittent organ and its adjuncts bear a 
striking resemblance to those of Carabus glabratusj 
&c., in the Goleoptera; the drawing of the penis of 
one would almost serve for the other ; the membranous 
tube is Burmeister's "prsBputium,'* and the chitinous 
pieces are his homy ridges or bones distending the 
same. 

The whole of the male organs above described, par- 
ticularly the testis, vasa deferentia, &c., have a 
marked similarity to those described by A. Croneberg 
for Nescea coccinea* 

In Gepheus tegeocranus there is, on each side, at the 
anterior part of the testis, a delicate sac, filled with 
very large, globular, highly refractive cells, appearing 
like oil or fat cells (PI. F, fig. 3, a); the ducts or 
passages from these sacs lead toward the vasa 
deferentia^ they are delicate and difficult to see. I 
have not hitherto found them in other genera. 

The Copulative Suckers (PI. F, fig. 1, gsy and fig. 
11). — These, or at all events the organs which bear 
this name, are three pairs of symmetrically placed 
suckers or sucker-like structures, lying concealed 
beneath the genital plates, and only seen when ex- 
tended or dissected out; they are colourless, trans- 
parent sacs, having the form of suckers, and are very 
large and easily obtained in an extended state in 
Hoplophora (PL D, fig. 2). If the creature (Eoplo- 
phora) be killed by boiling water, the genital plates 
will probably be open, and the suckers extended 
through the aperture as drawn. 

The organs have, as above stated, a decided appear- 
ance of being suckers; but, in allied families of Acarina^ 
some authors doubt whether they have that office, and 

* ' On Eylaiia extendend,' Moscow, 1878 (in Russian). 
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are inclined to allot a tactile function to them. From 
their structure I should rather beUeve in their being 
suckers, and this was Nicolet's view, but as I have 
not ever succeeded in finding any of the family in 
actual coition I am not able to say with certainty. 
They end in an extremely delicate membranous cup, into 
which projects a bulb with a tubular peduncle ; these 
are composed of thicker membrane, and the peduncle 
is surrounded by a chitinous ring (PI. F, fig. 11, cr) ; 
behind the peduncle is a short collapsible tube of very 
clear membrane, and behind this are strong retractor 
muscles (rm). 

Copulative Cusps. — Nicolet figures a copulative 
organ in Bamceus geniculatus^ consisting of three mem- 
branous lobes or leaf-like pieces, each fringed with hairs 
which meet together at their edges, and close the 
aperture when the genital plates are opened ; they, in 
his drawing, somewhat resemble the three cusps which 
terminate the ovipositor of the female, but are broader ; 
they do not exist in most other species. 

Semen. — As far as I have been able to observe, the 
spermatozoa are not mobile nor flagellate. I have 
succeeded in obtaining them from Damoeus geniculatus 
by breaking up the testis, and also by pressing the 
part which appears to me to act as a vesicula seminalis, 
almost immediately after death, and by cutting sections 
of both. They are small, elliptical, highly-refractive 

bodies, about the 10,060 ^^ ^^ ^^ ^^^^ ^ ^^^ longest 
axis ; they are figured in PI. F, fig. 10, highly mag- 
nified. They closely resemble, except in size, the non- 
flagellate semen obtained by Mr. F. M. Campbell from 
Tegenaria Ouyoiiii (Guerin), one of the spiders,* 
although some spiders seem to have flagellate semen. 
Blane figures the semen of Phalangium comutum and 
other Phalangidce as non-flagellate.f 

The Female Organs of Generation. — The general 
arrangement and position of these, as before stated, 

• * Journal of the Linneeaxi Society ' (1888). 

t ' Bua Soc. Vaud. de Sci. Nat.,' vol. xvii, pi. vi, fig. 23. 
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greatly resemble those of the male. It is, however, un- 
necessary to say that the differences are numerous and 
important. The organs consist, firstly of the ovaries, 
sometimes with two portions which may possibly per- 
form the office of spermathec8B, although I am inclmed 
to assign them a different function; secondly of the paired 
oviducts, terminating in an unpaired vagina, thirdly of 
the ovipositor, and fourthly of the copulative suckers, 
and also occasionally of some other accessory parts. 

The Ovaries, or ovary, for it is doubtful whether 
they should be treated as paired or azygous, consist of 
a large central sac or gland which underlies the ven- 
triculus in much the same position as that occupied 
by the testis ; this I take to be the true ovary, from the 
walls of which the eggs are differentiated. It will be 
found fully developed even when the creature has only 
lately emerged from the nymphal skin, and when there 
are not any formed eggs in the oviducts or other geni- 
tal organs. At this period the walls of the ovary are 
merely cellular, the ova being almost rudimentary (see 
PI. G, fig. 3) ; at a later period, however, when the eggs 
have become developed, and when their formation and 
deposition are in active progress, the ovary may be 
seen to contain numerous eggs in a considerably more 
advanced state (PI. G, fig. 2). This central ovary 
appears to me really to consist of two paired organs 
which have coalesced in the median line, much in the 
same manner as the testis : it is true that the ovary 
of Oribata lapidaria (PL G, fig. 3), Oribata globula 
(PL G, fig. 4), &c., is an elliptical organ, giving little, if 
any, indication of a dual origin, particularly when imma- 
ture; but in Gepheus leyeocranus (PL G, fig. 2), in the 
mature ovary, there are decided signs of a paired struc- 
ture, a marked central constriction is found here, and 
the organ approaches to the outline of the coalesced 
testis. In Nothrus theleproctus^ when the eggs are deve- 
loped the ovaries from the two sides have so slight an 
attachment to each other that they easily separate and 
then appear as paired, one attached to each oviduct ; 

VOL. I. 11 
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but this must not be relied on too much, as it is the 
effect of degeneration in an exhausted organ. 

In Oribata globula^ Damceus geniculatuSj PI. G, 
figs. 1, 4, and some other species, there is, on each 
side of the central ovary, and joined to it by a short 
portion of the oviduct (od'), an almost globular expan- 
sion of the oviduct (PI. G, figs. 1, 4, 5, ut)^ having 
walls much thicker than the other portions of the 
oviduct and more resembling those of the ovary ; these 
organs, like the central ovary, are fully developed when 
the creature first emerges from the nymphal skin, and 
while the other portions of the oviducts are unexpanded 
and empty. Both the central ovary and these two 
lateral adjuncts, where the latter exist, stain deeply 
with logwood, &c., whereas the other portions of the 
oviduct scarcely take the stain at all. Whether these 
lateral accessories be uterine chambers, or function 
as spermathec», or glands secreting a vitelline sub- 
stance, or as one destined to form the egg-shell, or any 
combination of these offices, is a question which I have 
not been able to decide quite to my own satisfaction, 
nor do I see that, as far as the spermatheca question 
is concerned, it can be certainly decided until we know 
how copulation takes place, a matter which is not 
recorded and which I have not succeeded in ascer- 
taining. I have carefully watched, in many hundreds of 
cases, ci'eatures which I have kept in confinement, but 
have not ever witnessed the act of coition in any of 
the OnbatidcB^ although I have seen it take place very 
frequently between members of many other families of 
Acarina, as Oamasidce^ Tyroglyphince^ Analgince^ &c., of 
which I have not kept a fiftieth part of the number, 
nor observed nearly as carefully ; but the Oribatidce are 
very small and very dark creatures, which can only 
be watched under a microscope with powerftil light, 
and they dislike light and avoid it, so that when there 
is light enough to see them they are not sufficiently at 
ease to perform the sexual act. The absence of this 
observation would not materially affect the present 
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question were it possible to say from analogy whether 
copulation takes place by the vulva of oviposition, or 
whether by the anus or some passage in close proximity 
to it ; but this cannot be predicted. In the Derma* 
leichij unquestionably, the portion of the female which 
receives the male organ is situated at or near the anus, 
and far distant from the so-called vulva. M^gnin is of 
opinion* that it is the anus itself, which is thus a cloaca, 
and he considers that this is equally the case in all 
Acarina. Kramer, however, has shownt that at least 
in some Dermaleichi the anus is not the copulative 
organ, but that there is a bursa copulatrix situated a 
little above the anus and separate from it. I have 
shown the same thing in Glyciphagus^X and Haller in 
some Dermaleichi.^ In the Oamasida^^ on the con- 
trary, I have found the vulva to be the copulative 
organ. II Pagenstecher states the same thing with 
regard to Ixodes^^ but does not say if it be from actual 
observation; and Robin and Fumose in Tyroglyphus^ 
apparently from observation. It is, therefore, quite 
impossible to say at present whether the female is 
impregnated at the genital or the anal plates ; I should 
suspect that it would be some special organ placed 
beneath the latter ; there is certainly a connection 
between these and the ovary, but I cannot say whether 
it is tubular or only a tie ; if there be a bursa copulatrix 
beneath the anal plates, then this organ may well be 
tubular and the before-named lateral adjuncts of the 
ovaries may possibly function as spermathec», but I 
incline to consider them as having primarily uterine and 
possibly secretive functions. In Damceus geniculatus^ 
the egg of which has a very hard, chitinous shell, I 

• '* Memoire sur lee sarcoptides plumicoles," ' Joum. de TAoat. et de 
la Pbysiol.' (Robin's), May, 1877, p. 239 ; '* Memoire sar Torganization, 
iua.t des Gamasid^s," ibid., May, 1876, p. 322, and in bis otber works. 

t " Ueber Milben," * Zeit. fiir ges. Naturwiss.,' 1881, Bd. liv, p. 2. 

t * Journal of tbe Quekett Microscopical Club,' 1879, voL 6, p. 223. 

§ " Ueber den Bau der Vogelbewonnenden Sarcoptiden," * Zeit. f . 
wiss. Zool.,' Bd. xxxvi (1881), p. 366. 

II * Journal of tbe Linnean Society.* vol. 15, " Zool.," 1881, p. 297. 

if * Anatomie der Miiben,' Leipzig, 1860. 
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have noticed that the eggs between the ovary and the 
globular body are white and soft, but that imme- 
diately they have passed the latter they are greatly 
increased in size and the shell becomes harder and 
darker. 

The Oviducts, like tho vasa deferentia, are paired 
ducts, arising one from near each end of the central 
ovary. They are long membranous tubes, which before 
the eggs have commenced to mature appear empty, and 
are then usually corrugated and plicated organs of 
about even dimensions throughout. They are shown 
in this condition at PI. G, figs. 3, 4, od; but the reader 
must understand that these and all the other figures 
of ovaries are drawn from preparations dissected 
out and partly extended ; when in situ they are so 
much doubled backward and forward that a drawing 
of them in their actual position would not give 
much information. As the eggs are formed, and after 
they have increased a little in size in the ovary, they 
pass into the oviducts, where the growth is completed. 
The oviducts seem to perform the function of a uterus, 
and the passage of the eggs through them is conse- 
quently very slow. The eggs will sometimes be found 
small, as before stated, in the portion of the oviduct 
between the ovary and the globular chambers, and 
large in that between those parts and the vagina. At 
other times, or in other species, the eggs all appear 
about the same size, i.e. usually all fully grown ; this, 
doubtless, is connected with the different modes of 
maturing and protecting the ova referred to in Chapter 
VI. The egg appears to attain its full size in the 
globular chamber, or the part of £he oviduct immedi- 
ately following it, or immediately following the ovary 
where the chamber is absent. The oviduct with the 
eggs mature is shown at PI. G, figs. 1, 2, od^ its size then 
is quite disproportionate to that when the eggs are still 
in the ovary. The whole oviduct is greatly expanded, 
and each egg is lodged in a pocket or chamber (formed 
by the distension of the elastic walls of the duct and 
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the flattening out of the corrugations), which must not 
be confused with the above-named globular chamber ; 
this pocket or chamber usually follows the egg in its 
progress along the duct. In Damceus geniculatuSj and 
possibly in some other species, the earlier chambers do 
not appear to follow, or to subside after the passage of 
the eggf but persist to some extent ; this may be due to 
the egg remaining an unusual time there while acquiring 
its chitinous shell. The duct, even when full of eggs, 
continues to be plicated longitudinally, so that the 
eggs, when in sitil^ often appear to lie, at the side of the 
body, one over the other in a bunch ; this, however, 
is a deceptive appearance, they really follow each other 
in single file along the duct. The ova sometimes lie 
end to end, sometimes obliquely across the duct, some- 
times almost side by side (by means of the stretching 
of the duct). The position of the eggs is very irreg- 
ular, I have not ever seen them all following one 
another, end to end, at regular distances, and regu- 
larly increasing in size from the first to the last, as 
figured by Nicolet, although the end-to-end arrange- 
ment is usual in the species he delineates. 

These oviducts are what Nicolet calls the ovaries ; 
and what I term the ovipositor is named oviduct by 
him. I regret using the words in a different sense, but 
in the first instance it seems to me that his term is 
scarcely correct although a very natural error, he not 
having observed the central ovary ; and, in the latter 
case, although the organ is unquestionably an oviduct, 
as far as the derivation of the word goes, yet it appears 
convenient to distinguish it by a name different from 
the duct between ovary and the vagina. 

The Vagina, if this be a correct name for an organ 
which probably does not receive the male one, is a 
short but wide azygous duct into which the oviducts 
lead; it is manifestly the homologue of the ductus 
ejaculatorius, and is of similar consistency to the ovi- 
ducts of which it forms the continuation. It appears 
to vary but little in the different species which I have 
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investigated, its office is to conduct the eggs from the 
oviducts to the commencement of the ovipositor. The 
egg does not remain here for any length of time, as it 
does in the oviducts. 

The Ovipositor, or ** external vagina " of Burmeister 
(in Insects), is an extremely beautiful organ, which 
varies considerably in proportion in different species. 
It is composed of a stout, brownish membrane, and is a 
long straight tube, which, when not in use, is invaginated 
like the finger of a tight glove when drawn oflF; in this 
way the distal half is withdrawn within the proximal. 
The whole apparatus is then withdrawn into the abdo- 
men, and it lies, not exactly in the median line, but 
slightly slanting, and also sloping downward from the 
commencement, until it almost touches the genital 
plates, between which, when they are open, it emerges. 

The membrane which forms the ovipositor is finely 
plicated by longitudinal folds and is also closely folded 
in a transverse direction, so that it seems like a ridge- 
and-furrow roof. This manifestly gives great power 
of distension. The plication is so fine that when 
viewed with an amplification of about fifty diameters 
the ovipositor seems iridescent, like a diatom seen 
with a power not sufficient to resolve it. The ovi- 
positor is shown as retracted at PI. G, figs. 3, 4, 10, 
op, as extended at PI. G, figs. 7, 8, 11, o/?, and as partly 
extended at fig. 9, op. 

Three distinct parts may generally, but not invari- 
ably, be observed in the ovipositor (PL G, figs. 8, 11), 
viz. the tube which is long and of almost equal 
diameter throughout, although slightly narrowing 
towards the distal end ; the bulb, which is a globular 
or elliptical distension, not by any means always 
present, and the cusps (c), which are always three in 
number and are continuations of the edge of the bulb. 
Each cusp bears two or three stiff hairs or bristles on 
its outward side. The office of these cusps is evi- 
dently to seize the egg as it passes from the ovipositor, 
and hold it in position during deposition. 
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The ovipositor is sometimes comparatively short, as 
in DavKBiis clavipes^ PI. G, fig. 12, op; Hermanniapicea^ 
H. reticulata, &c. In other species, as Notaspis lucont/m^ 
PL G, fig. 11, op; it is longer than the whole length 
of the creature ; when not in use it is considerably 
smaller in diameter than the eggs which have to pass 
through it. 

The Genital Suckers are three pairs lying within 
the genital plates, and are in every way similar to those 
of the male (PI. G, fig. 1^ gs). 

Nicolet figures the female reproductive organs of 
Damceus geniculatus more on the insect type than the 
crustacean, i.e. without the central ovary above named, 
treating my " oviduct " as the true secreting ovary, 
doubtless from not having found the other ; he conse- 
quently treats what I call the ovipositor as the oviduct, 
he also gives the oviduct as laid out in a regular curve 
and not plicated; this is probably diagrammatic in 
order to display it ; and he draws the eggs as following 
each other end to end at regular distances and gradu- 
ally increasing in size like one of the ovarian tubes of 
an Insect. I have not found any specimen in this 
condition. 

It is necessary here to notice a remarkable error as 
to the reproductive organs of Orihatidce^ for which 
Dujardin is responsible,* but which has somehow 
retained a place in some modern English works of 
authority.t The usually keen-sighted French natu- 
ralist started with the initial error that the Oribatidce 
were wholly viviparous ; having this idea in his 
mind he did not consider that they could have an ovi- 
positor, and, as he found the organ, he took it to be 
the penis, a curious notion, for although that organ 
certainly attains a great length in some of the Acarinay 
e.g. Proctophylodes (Dermaleichus) glandarinus (Koch), 
yet a male organ longer than the body and thicker 

• " Premier memoire sur lea Acariens," * Ann. des Sci. Nat./ 3me 
ser., t. iii, 1844, p. 5. 
t Rjmer Jones, ' Animal Kingdom/ 4th edit., p. «K)9, Slc. 
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than the leg, would be an anomaly. Having settled 
this to his own satisfaction, Dujardin declared the 
opening below the hinder pair of plates to be the 
vulva, and concluded that the Orihatidce were herma- 
phrodite ; in this view Dujardin entirely forgot that 
the animals required an anus ; and these errors still 
survive although Nicolet has exposed them. 



Rbspieatoey Obgans. 

Kicolet* describes the respiratory system of the OrU 
batidcB as consisting of two conspicuous stigmata, one 
on each side of the posterior portion of the cephalo- 
thorax, each stigma being funnel-shaped and opening 
by a minute circular aperture into an air-sac placed 
transversely in the body and bent upon itself in 
order to reach the stigma; and of four larger and 
and two smaller trache8B on each side, the longer ones 
being distributed two to the dorsal and two to the 
ventral surface, and forming many convolutions ; the 
two smaller being allotted to the cephalo thorax. 
He states that this arrangement is general to all the 
Orihatidce and only varies in other families of Acarina. 
I confess that until I began actually to dissect out the 
respiratory organs for the purpose of the present chap- 
ter, I never for an instant doubted the entire correct- 
ness of this description, and for a considerable time 
after my dissections had commenced I thought that I 
must have missed the arrangement described by the 
French naturalist, in consequence of the diflBculty of 
the investigation ; I found, however, that I could not, 
in any instance, trace the tracheae up to the position des- 
cribed, nor could I find any air-sac in this place, from 
which they originated, although I found a sac or tube, 
apparently glandular, not far off, but with liquid con- 
tents instead of air, and not connected with the tracheas. 
In the course of this investigation I have dissected, I 

• Op. cit., p. 410. 
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should tliink, a hundred specimeiis belonging to 
numerous species. I find, with sincere regret, that 
although many parts of Nicolet's description are 
correct, yet I am not able to agree with him in other 
important particulars. 

The breathing organs in adult Orihatidce are usually, 
as Nicolet correctly says, tracheae (I omit the air-sac 
question at present) ; these tracheae are very long, and 
so delicate that the attempt to move or separate them, 
even with the finest badger hair, usuallv breaks them ; 
and, as they are, as Nicolet says, considerably convo- 
luted and are interlaced amongst the other organs, I 
have not always found it possible to ascertain with 
absolute certainty exactly how many there are. I 
incline to think that the number varies in different 
species. I have also found that instead of being ^similar 
in all species, the system differs materially. 

To commence with the more ordinary arrangement, 
such as that found in Oribata globula (a very good species 
for seeing the tracheae), Oribata la/pidaria, Damceus 
clavipes and D. geniculatus, Leiosoma palmicinctum, 
Notaspis hipilisj &c., the main tracheae are simple 
tubes, never anastomosing, and usually without any 
branches or dicho to mous or other furcations or divisions, 
indeed, I doubt if such ever exist, except that some 
tracheae are double or bi- forked almost from their com- 
mencement. These tubes are much convoluted or 
serpentine, and interlaced amongst the other organs. 
One large trachea on each side, which I call the " great 
dorsal " (PI. D, figs. 3, 4, 5, c), winds above the alimen- 
tary canal, very close to the notogaster until near the 
posterior margin, when it takes a deeper course, follow- 
ing the alimentary canal, and becomes very difficult to 
trace. Another large trachea on each side, which I call 
the " great ventral " (same figs, rf), passes in a serpen- 
tine line along the ventral surface, and is in connection 
with the sexual organs, winding about the oviduct and 
ovary in the female. Either one or two large tracheae 
on each side proceed more along the lateral edge of the 
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abdomen between the two before described (PI. D, 
figs. 4 and 5, b) ; there are also two or more shorter and 
finer unbranched tracheae allotted to the cephalothorax 
on each side, one pair being distributed to the great 
muscles of the mandibles. The tracheae are of almost 
even diameter throughout the principal part of their 
length ; towards their ends they usually diminish and 
end in a point in the usual way ; this is not, however, 
invariable, as the larger tracheae, on the contrary, 
sometimes enlarge at their distal ends so as to form 
small bulbs or clubs (PI. D, fig. 9). 

The tracheae above described approach very near to 
each other at their origin, and if one does not actually 
follow them to their starting-point (a matter of no 
slight difficulty), but is satisfied with their appearance 
after the removal of the notogaster or through trans- 
parent specimens, they unquestionably do look as 
if they were proceeding to the so-called stigmata 
(my pseudo-stigmata), which seem to be the natural 
places for them to go to. If, however, the adipose 
tissue and muscle be removed, and the tracheae fol- 
lowed to their origins, it will be found that they turn 
away from the pseudo-stigmata and end separately in 
the acetabula of the legs ; each trachea being often 
enlarged at the commencement so as to form a small 
air-sac, which either wraps round, or is attached to, 
the inner side of the acetabulum ; this is seen in PI. D, 
figs. 5, 6, 7, 8. 

One main trachea only usually proceeds from the 
acetabulum of each leg of the third and fourth pairs ; 
but in most cases (as Damceics geniculatus, D. clavipes, 
Tegeocranus latus^ &c.) two proceed from each of 
those of the first and second pairs. In these cases 
they often join before reaching the stigma and form a 
very short joint trunk (PL D, fig. 17). 

In consequence of the interhicing of the tracheae 
among the organs it is far from easy to ascertain 
which trachea proceeds from each acetabulum, but by 
removing the notogaster, cutting the creature longi- 
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tudinally along the median line into two halves, re- 
moving the alimentary canal, and then syringing all 
fatty matter away from the acetabula, and thus float- 
ing out the tracheae, I eventually succeeded in satisfy- 
ing myself that in Damceus geniculatus, D. clavipes^ 
and Tegeocranus latus^ the great ventral trachea pro- 
ceeds from the acetabulum of the fourth leg, the great 
dorsal from that of the third leg, the lateral trachea 
or tracheae which wind among the organs and cross 
right over the body, and probably one of the cephalo- 
thoracic tracheae from the acetabulum of the second 
leg, and the two small cephalothoracic tracheae from 
that of the first. I believe this arrangement to be 
general in those species having tracheae, except that 
those from the acetabula of the first and second legs 
may possibly not be always double, but of course I 
cannot speak with certainty of all species. 

In other members of the family, such as Nothrus 
theleproctuSf the respiratory system above described is 
greatly modified ; tracheae commence in the same 
places as in the species hitherto dealt with, but the 
nature of these air-vessels is very different; we no 
longer have long winding tracheae of small diameter 
and very delicate walls, we have instead much shorter 
organs, thicker and less regular in form, and of a 
stouter and different texture : by this texture they may 
easily be recognised when the body is opened, as they 
have a thick silvery appearance not easy to describe. 
Under a low amplification they assume that slightly 
iridescent appearance characteristic of a lined object 
seen by a power insufficient to resolve it; using a 
higher power regular cross lines are strongly developed, 
and a still greater amplification will show an object 
thickly and regularly covered with small circular bosses, 
which will remind the observer of such a diatom as 
Pleurosigma formostim ; this may, however, possibly be 
a deceptive appearance. The tracheae or air-vessels 
proceeding from the acetabula in Nothrus theleproctus 
are very much shorter and thicker than in the form first 
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referred to, viz. that of Oribata glohula^ &c., and are 
not convoluted nor interlaced between the organs to the 
extent which we find in the longer and finer tracheae of 
Oribata^ Damceus^ &c. ; and at their extremity furthest 
from the stigma (the blind end), they are usually 
suddenly diminished in diameter, and carried on for a 
very short distance in a kind of point. In this form two 
air-vessels in the cephalothorax assume great import- 
ance and become the largest in the body ; a short, wide 
trunk leads into a largish chamber, from which proceed 
two caecal prolongations of unequal length (PI. D, fig. 
11) ; these share with the other tracheae the charac- 
teristic of being short. 

I have not found it easy to ascertain where the 
stigmata of these two tracheae are ; the acetabula of 
the first legs and the mouth-organs are very close 
together ; the stigmata may be in the former, but these 
air-vessels seem very much as though they were pro- 
ceeding to the latter, and it must be remembered that 
this is the position of the principal stigma or stigmata 
in GheyletuSy* Trombidium,f Myobia^X the Hydrach^ 
nidcBj &c. 

It is very interesting to find this slightly developed 
and almost rudimentary condition, or absence, of the 
tracheae in the genus Nothrus when we remember that 
the nymphs all through the family usually have the 
tracheae in a rudimentary state; and that, in this 
genus, the want of hard chitinisation in the integument 
of the adults, their great resemblance to the nymphs, 
the carrying of the cast skins in some species, and other 
indications, seem to point to a creature whose adult 
form shows less progress from the nymphal stage than 
in any other genus. 

* Fumoae et Robin, " M^moire Anatomique et Zoolosique snr lea 
Acariens des genres Cheylehu, &c.,*' * Journal de FAnat. et de la Pbysiol/ 
(Robin's), 1867. p. 563. 

t Pagenstescber, ' Beitrage zar Anatomie der Milben,' Leipzig, 1860, 
Heft 1, p. 19 ; Henkin, op. cit. 

X Clapar^de, " Stadien an Acariden," * Zeit. fur wiss. Zool.,' 1868, 
pi. 37. 
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In Hermannia arrecta the cephalothoracic tracheaa 
are present, but very small and delicate. I have not 
succeeded in finding any abdominal tracheas in this 
species ; nor any tracheae at all in the closely allied 
Hermannia picea^ they may possibly be present, but 
too fine for me to detect. 

In Hoplophora I have, subject to what is stated 
immediately below, failed to discover any tracheas 
whatever ; Claparfede was greatly surprised at their 
absence.* He found, beneath Nicolet's stigma, which 
he calls " peritrema," three very minute sacs filled with 
air, which he says are not longer than the width of the 
stigma, and which in that case, from his drawing of 
the stigma, would not be above ^ko ^^ ^ millimetre in 
length (his entire creature being over a millimetre). He 
considers these to be the entire respiratory arrange- 
ment, and to be modified tracheae, equivaleiit to the 
so-called lungs of spiders, scorpions, &c., although he 
did not find any leaf-like arrangement within the sacs, 
or any blood- vascular system in connection with them. 
It must, however, be remembered that ClaparMe was 
doubtless relying upon the statement of Nicolet, whose 
book he quotes, that the tracheae in other species arose 
from this so-called stigma. 

In the English species of Hoplophora which I have 
dissected, I find these three sacs considerably longer 
than Clapar^de's description would lead us to suppose, 
and, indeed, his own figure of them is greatly in excess of 
the size given in his letter-press, so there may probably 
be a clerical error. In Hoplophora magna those I find 
have an S shape, but if straightened out they might 
probably be about -^th of a millimetre ; but this 
is a very large species, sometimes measuring 1^ 
millimetres, whereas, in the species of Oribatidce 
having ordinary tracheae, these organs if straightened 
out would be twice or thrice the whole length of the 
creature, or even more, and the tracheae are spread 
over the body, whereas these three sacs are quite 

• " Studien an Acariden," * Zeit fiir wiss. Zool.,' 1868, p. 512. 
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parallel and close together during their whole length 
(PL D, fig. 14). 

In Notltnis palustris (PI. D, fig. 1 3) and N. sylvestris 
a somewhat similar arrangement exists; but here, 
instead of three 8-shaped sacs of about ^th of a milli- 
metre, there is an almost globular bunch of nearly 
straight sacs, lying side by side, like a bunch of 
bananas ; they measure about Tp&th of a millimfebre in 
length. (The length of N. palustris is about one 
millimetre.) 

I have not yet discovered exactly similar organs in 
any other species which I have examined; but in 
Nothrus theleproctuSf and other species, a small single 
sac containing air is actually enclosed in the pseudo- 
stigma itself. The parietes of all these sacs are clear, 
but very much thicker and stronger comparatively 
than the very dehcate walls of the tracheae of Orihatidoe 
usually are. 

ClaparMe expresses his astonishment at the ex- 
tremely rudimentary condition of these (so-called) 
respiratory organs in Hoplophora^ and he well might 
do so. One naturally is diflfident of questioning a 
conclusion on this subject arrived at by a man so 
extremely well acquainted with spider's lungs as 
Claparfede was, but I cannot think that a sufficient 
respiratory system is shown here ; it seems to me far 
more likely that these minute sacs are connected with 
the function of hearing or smell performed by these 
pseudo- stigmata, as suggested in the portion of this 
chapter on organs of special sense, where, therefore, I 
have thought it best to describe them. It strikes me 
that there are other means by which aeration could 
take place in Hoplophora. We know that in many 
soft-skinned Acari^ as Tyroglyphus^ SarcopteSj Der- 
maleichuSj &c., respiration is performed by the general 
body-surface without special organs ; now, in Hoplo^ 
phora^ in consequence of the moveable ventral plate, 
so different to that of other Oribatidce, its opening 
and closing must have a bellows-like action, and great 
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quantities of air must be drawn inside the carapace, 
and over the delicate lining membranes, through which 
aeration of the blood may well take place. 

With regard to the more minute structure of the 
tracheae in those species where they are fully deve- 
loped, their walls are, as before stated, of extreme 
delicacy ; this might be expected from the analogies 
of other Arachnida. I have not succeeded in seeing 
any spiral filament in them when they are in their 
natural state or in situ, such as is so well known in 
the tracheae of Insects ; this, however, is due to the 
diflficulties of observation in these very minute forms. 
We must remember that the existence of spiral struc- 
ture even in the larger forms of spiders was denied by 
Menge,* and by Bergman and Leuckart ;t also that 
BertkauJ denies its existence except in the single 
family of the Attides, and that MacLeod alone finds 
the spiral filiment in the intima of the tracheae of all 
spiders. § 

Turning to the Acarina a certain amount of spiral 
structure has been traced by Pagenstecher and Henkin 
in Tromhidium^ by Donnadieu in the closely allied 
TetranychuSf \\ and by Fumose and Robin in Cheyletus ; 
in the two former families it was only found in the 
larger tracheae. Nicolet simply says that the tissue of 
the tracheae is the same as in insects, which can scarcely 
be considered quite correct. 

I confess that I have always found it impossible to 
see any spiral structure in the unmutilated trachea, nor 
did teasing out, pressure, or breaking help me, and I 
had abandoned the hope of finding it, although I still 
thought it probably was there ; at last, as a final effort, 

• " Die Lebensweise der Aracbniden/' * Neueste Schrif ten der natur- 
forscbenden Gesellschaft in Danzig/ Bd. 4, Heft 1, 1843. 

t * Vergleicbende Anat. und Pbysiol.' Stuttgart, 1855. 

J " Ueber die Respirations- Organe der Araneen," * Arcbiv fiir 
Naturges.' 1872, pp. 208— 233. 

§ *'La structare des tracb^es et la circulation p^ri-tracb6ene," 
'M^moire Concours Universitaire de 1878-9,* BruxeUes, 1880. 

II ' Becbercbes pour servir a Tbistoire des Tetranjques.' Lyons and 
Paris, 1875. 
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I tried immersing one of the larger tracheae of Damceus 
geniculatus in glycerine jelly upon a glass slip, covering 
it with an ordinary glass microscopical cover, allowing 
it to cool, and then submitting it to pressure when it 
had the support of the jelly, and finally warming the 
jelly to allow the spiral to expand if it would, and once 
more letting it cool. The result of this was that the 
central part of the trachea separated into a broad 
spiral curl ; a very fine external membrane appeared 
to have given way, and the whole interior to have 
broken up to form the curl ; but no special filament 
had become detached, or was projecting from it. The 
trachea in this state is shown at PI. D, fig. 10. 

Before leaving the subject of the respiratory organs 
I will say a word more as to my not adopting the view 
held by Nicolet and ClaparMe, and generally received, 
that the two organs which look like stigmata on the 
cephalothorax really are so. One hesitates greatly to 
attack a conclusion supported by so much authority, 
but Nicolet is really the only observer who has ever 
investigated beyond the external appearance ; Clapa- 
rMe only dissected Hoplophoray and there he did not 
find anything in connection with the so-called stig- 
mata except the minute sacs referred to above. The 
matter is one of fact. In the tracheae large enough to 
be traced I have not even succeeded in finding one 
attached to the so-called stigma, or proceeding from 
any air-sac attached to it; and I have found them 
arising from other places, as detailed above. Again, 
the pseudo-stigmata are quite as highly developed in 
the larvae and nymphs as in the adults, although the 
tracheal system is rudimentary in the immature forms, 
as far as the observations of other arachnologists or of 
myself extend, — a circumstance (as to the absence of 
the tracheae in immature forms) also observed by Pagen- 
stecher in Ixodes and Trombidium, and by Kramer in 
OamasuSy TarsonemuSy &c. Again, the extremely small 
size or entire absence of the internal opening of the 
pseudo-stigma, which, if present, is almost or quite filled 
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by the peduncle of the so-called protectiog hair (my 
pseudo-stigmatic organ), is against the hypothesis of 
their being true stigmata. For what it is worth it may 
also be mentioned that in Pygmephorus spiiiosus, a para- 
site of the mole, which possesses organs much resem- 
bling the pseudo-stigmata of the OrihatidcBy Dr. Kramer, 
its discoverer, could not trace any tracheae to these 
organs,* although, doubtless, the weight of this is 
lessened by the fact that, in consequence of want of 
specimens for investigation, he was not able to trace 
the tracheae to any stigma. 



Excretory Gtlands. 

The Super-coxal Glands.— I have said above that 
Nicolet describes an air-sac which I cannot find, but 
that I do find a sac, which I believe to be glandular, 
not far from Nicolet's position, although not attached 
at the point he names ; this sac I call the " super- 
coxal gland," and I have very little doubt, from 
Nicolet's drawing, that it is the organ he saw and 
supposed to be connected with what he and others 
imagined to be the stigma. When the dorsal exo- 
skeleton of the cephalothorax, and the adipose tissue 
which underlies it, have been removed, what appears 
to be the enlarged, blind end of a fine, colourless 
sac, may be seen on each side of the body, the 
seemingly blind end being nearest to the eye, the sac 
descending obliquely downward and slightly forward, 
and beingattached near to the acetabulum of the coxa of 
the second leg. A closer examination shows that this is 
not the only attachment, but that the lower end is 
apparently bifurcated, and that the second branch is 
attached, or ends, much nearer to the centre of the 
body, and higher in level than the coxal branch. On 
dissecting out this sac, and carefully extending it, a 

♦ ** Zwei parasitische Milben des Maulwnrfr," * Archiv ixxx natnrgee.' 
43rd year (1877), vol. 1, p. 257. 

VOL. I. 12 
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matter by no means easy, it will be found that what 
seemed to be the blind end was not an end at all, but 
that the whole organ is an elongated, sausage- shaped 
sac, bent upon itself in the middle, and taking a single 
turn, so that the two halves cross ; but for some 
distance the two limbs of the horse-shoe (if I may call 
them so) lie over each other, or are so closely pressed 
against one another as to appear one; it is only 
towards the ends that they stand free from each other 
when in situ. 

The general position of the org£|,n in the body is 
shown at PL F, fig. 13, sc, and the organ unfolded and 
showing so much of its minuter structure as I am ac- 
quainted with at PI. F, fig. 12. 

The walls of the sac are colourless but highly 
granular, apparently of considerable thickness, and it 
appears to me decidedly glandular. Within the sac, 
i.e. either on its inside surface or in the substance of 
the walls, and near to the centre (long axis) of the sac, 
is a double row of highly refractive points arranged at 
regular distances, those of the two rows not being 
opposite but alternate. A fine, distinct, double line 
may be seen uniting the alternate points so as to form 
a double zig-zag all along the organ, the refractingr 
points being slight prolongations of the zig-zags. 
Three possible explanations of this structure seem 
to offer themselves. 1st. That the double lines are 
tubules, as in the nephridia of Vermes. 2nd. That 
the space between the fine lines is really the zig-zag 
lumen of the sac, possibly running between cells pro- 
jecting alternately from the opposite walls and having 
a cuticularisation at the refractive points. 3rd. That 
the whole (zig-zag and points) is a cuticular strengthen- 
ing on the interior wall of the sac, the cuticularisation 
being greatest at the refractive points, which may be 
intercellular. 

Connected with this tube is a globular body which 
has thick, but less granular walls, and which is pro- 
bably hollow ; both the gland and this body when 



INTERNAL ANATOMY. 179 

pressed discharge liquid. There is not any sign of air 
in either. 

What is the oflBce of this organ ? I cannot pretend 
to do much more than guess ; but, if a suggestion be 
allowable, I would point to the nephridia (segmental 
organs) in Vermes and the green gland in Astacus and 
other Crustacea^ and the coxal glands in Scorpio and 
Limulus as those where the analogy may be sought. 
The resemblance to the first in particular is very 
considerable in the general form of the organ, and to 
a lesser extent in the minuter structure;* if the double 
lines be tubules they would be analogous to those in 
the nephridia. The sac above described (super-coxal 
gland) would correspond with the gland in the nephri- 
dium and the globular body with the vesicle. 

The position would seem to correspond fairly with 
that of the green gland and the coxal glands, in the 
former of which Will and Gorup-Besanez say that they 
found guanin ;t and Huxley says that, if this be so, 
there can be little doubt that it represents the kidney, 
and its secretion the urinary fluid ; % while Ray Lan- 
kester is inclined to look on the latter as homologous 
with the nephridia. § 

I cannot say that I have succeeded in finding any 
actual opening of the super-coxal gland to the exterior, 
orof the second branch to the interior, but the extremely 
small size of the creatures and of the gland, and the 
position of the latter, make it verydiflBcult; and,indeed. 
Professor Lankester does not seem as yet to have been 
more successful in this particular respect with the 
larger forms which he has been dealing with. 

The Expnlsory Vesicles. — In ffoplophora magna 
above and a little behind the super-coxal glands, I 
find, on each side of the body, a long pyriform sac (PI. 
F, fig. 17, ex. v)j having the open end discharging 

* See A. G. Bourne, "On the Stnicture of the Nephridia of the 
Medicinal Leech/' * Qrly. Jour. Microsc. Sci.,' 1880, pp. 283-302. 
t < Gelehrte Anzeigen d. k. Baienechen Akad.,' No. 233, 1848. 
J * The Crayfish,* London, 1880, p. 83. 
§ ' Proc. Boy. Soc.,' xxxiv, 1882, pp. 96-101. 
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outside the body. This vesicle has walls less finely 
granular than the glands in Leiosoma {Gepheus)^ &c., 
but very glandular, and taking stain deeply. I have 
not found in it either the refractive points or the zig- 
zag markings ; it is not doubled on itself nor twisted. 

In Hermannia arrecta there is a ohitinous projection 
on each side of the abdomen, which Nicolet calls a 
" stigmatiform tubercle." He does not offer anv sug- 
gestion as to its office or its connection witn any 
internal organ ; in reality, however, this " tubercle " 
is tubular (PI. F, fig. 15), and immediately within the 
chitinous exo- skeleton is a considerable-sized, mem- 
branous, elliptical sac, discharging to the exterior 
through the chitinous tube, to which it has a very 
small mouth. The membrane composing this sac is 
clear, and does not take stain readily. 

In Hermannia picea and H. bistriata there is not 
any chitinous projection, but there is a minute fora- 
men in the chitin of the notogaster ; rather more dorsal 
in position than the projection in H. arrecta, there is 
a sac, somewhat similar to that of aireda, but smaller 
in proportion and rounder, discharging to the exterior 
through this foramen. In Nothrus palustris, N. spiniger, 
and N, sylvestrisy a somewhat similar sac is found on 
each side near the anal end of the notogaster, close to 
the terminal apophysis. I have not hitherto detected 
these sacs in the adults of any other species, but they 
may quite possibly exist, and might be found if one had 
the time to search for them ; and analogous organs occur 
in several of the nymphs, as Oribata lapidaria (PI. V, 
fig. 2), Oribata setosa (PI. VII, fig. 4), Oribata orbicu- 
laris (PI. XI, fig. 12), &c. In these instances the sac 
is situated a little further back than in H. arrecta, and 
discharges to the exterior by a small pore or foramen, 
which in 0. lapidaria is surrounded by a black ring. 

These sacs I propose to call the "expulsory vesicles." 
They all contain liquid, which may be driven through 
the foramen, or tube, by pressing the vesicle. In the 
adults this liquid is of a yellow colour, does not mix 
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readily with water, but floats and spreads out on its 
surface like oil, it is highly refractive, and does not 
dry for a long time if placed on a glass slip. I did 
not succeed in tracing its chemical composition. 

These expulsory vesicles appear to be similar to 
those described and figured by ClaparMe in Hypopns 
Dujardinii (so called) ; he considers them to be excre- 
tory organs. 



The Question op Cieoulation. 

In one of his papers on the Gamasidce* Dr. Kramer 
says, under the head " Organ of Circulation,'* and as 
the last paragraph of the anatomy, " In Qamasus there 
exists a briskly-pulsating heart, placed in the hinder- 
most third of the abdomen. As in most species the 
hard dorsal shield renders observation of the internal 
organs impossible, it is only the immature specimens, 
or those which have just undergone a change of skin, 
which are fit for observations of the heart ; in these, 
however, it can easily and certainly be recognised ; its 
movements are, of course, most distinct from those of 
the excretory glands, and, moreover, the position 
immediately under the skin corresponds with that of 
similar organs in other Articulata.' 

One is, of course, liable to overlook records, par- 
ticularly if short ; a really exhaustive search is almost 
impossible, but, as far as I am aware, this is the only 
instance in which any biologist has stated that he has 
detected a heart in any of the Acarina. It is to be 
regretted that Dr. Kramer did not give more detail ; 
still every observation of his is worthy of the gravest 
consideration. 

It happens curiously enough that while Kramer was 
writing this paper an equally able acarologist, P. 
M^nin, was engaged on precisely the same subject, 

* '* Znr Natargeschichte einiger Gattungen aus der Familie der 
Garaasiden/' • Archly fiir Natnrges./ 1876, p. 65. 
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neither knowing of the other's investigations ; the two 
papers appeared about the same time, and they are 
directly contradictory on numerous points, but the 
present is one of the most striking. M^gnin says, in 
his chapter on digestion and circulation, under the 
head of " Circulatory Arrangements,'** ** It is not 
without design that we have included the digestive 
and circulatory functions in the same chapter. In 
efEect these functions are so connected that there is, 
so to speak, only one apparatus for the two, the 
diverticula of the stomach have the office of conveying 
the nutritive fluids to the different parts of the body, 
so that the digestive organs of Gaviasus deserve the 
name of gastro- vascular equally well with that of the 
planarian worms to which it was given by Quatrefages. 
Outside these tubes, from which it escapes by com- 
pression or exosmose, the nutritive liquid is in direct 
contact with the muscles, tracheas, and other organs, 
which it bathes, and presents no other movements 
than certain partial and irregular undulations pro- 
voked by muscular contractions. The circulation is 
therefore purely lacunar, as in the lower MoUuscoidea, 
such as the Ascidians ; and there does not exist any 
organ similar to the heart or dorsal vessel of Insects 
and of the higher Arachnida, destined, by its regularly 
repeated contractions, to give rise to an incessant 
circulatory movement of the liquid." 

If we look to the analogies of other families of Acarina, 
ClaparMe, referring to Ataxi (a genus oi Eydrachnidce), 
says : ^^ In Atax^ as in the Acarina generally, there is 
not a trace of heart or vessels, the blood flows round 
the organs and supplies their tissues." 

M^gnin, again, referring to the genus Sarcoptcs^ &c. 
(the itch-mites), says :{ " The contractions of the 

• « M^m. BUT I'orffanization et la distribution zool. des acariene de la 
f amille des Gamasid^s," ' Joum. de Tanat. et de la pbvsiol.' (Robin's), 
May, 1876, p. 316. 

t •' Studien an Acariden," ' Zeit. fur Wiss. Zool./ 1868, p. 478. 

J " Monograpbie de la tribu des sarcoptides psoriques," * Bev. et 
Mag. de Zool,* 1877, p. 158. 
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muscles contained in the members or the rostrum 
impart a certain very irregular fluctuation to the 
circulating liquid ; these are the only movements which 
we have been able to observe in it ; for the Acarina 
do not possess any trace of the dorsal vessel or heart 
of true Insects." 

Dr. Haller (of Bern), whose attention had been 
specially called to Kramer's statement, says,* referring 
to Tyroglyphus, " A heart, such as Kramer observed 
in OamasuSy is entirely absent, at least I have always 
sought for it in vain." 

Nicolet, speaking of the OribatidcSy says : ** The 
dorsal vessel has always completely escaped me." 

In addition to the opinions above cited, we have 
the fact that such excellent anatomists as Croneberg, 
Pagenstecher, Robin, Donnadieu, &c., do not make 
any mention whatever of a heart or any blood -circu- 
lating vessels. 

I have not myself paid attention to the subject in 
GamasuSf but in the Oribatidce I have done my best 
to discover anything of the kind, both by dissecting 
numerous species and by observing the living creatures 
in immature stages, and the adult when lately emerged 
from the nymphal skin, at both which periods many 
species are fairly transparent, and I have utterly 
failed to discover any trace whatever of a heart or 
special blood-vessels. It appears to me that the 
nutritive fluids escape from the alimentary canal, by 
^xosmosis, or otherwise, as M^gnin says, into the 
general body-cavity, where they bathe the muscles and 
other organs, and the contractions of the great muscles 
of the legs and mandibles, and also the movements of 
the alimentary canal, keep the fluid in tolerably con- 
stant, but very irregular and uncertain, motion, during 
which it washes round the long tracheae and becomes 
aerated, but it has not, as far as I can discover, any 
regular circulation. It is only during long periods of 

* " Zur KeBntniss der Tyroglypben und Verwandten," * Zeit. fiir 
wis8. Zool.,' 1879, 175. 
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inaction that any special provision seems to be made 
for keeping the blood or nutritive liquid in movement. 
If one of the more transparent nymphs be observed 
during the latter part of the long inert period which 
precedes the change from nymph to adult, it may often 
be seen that a certain very slow, but rythmic move- 
ment is taking place, which may be best traced by the 
two conspicuous preventricular glands which are seated 
one on each side of the entrance of the oesophagus into 
the ventriculus. It will be seen that these glands are 
very slowly, almost imperceptibly, advanced to a 
certain point and then suddenly retracted, to be again 
advanced with equal slowness and again retracted, 
and so on. I have also occasionally observed some- 
thing similar when a creature which is not inert has 
been quite still for some time. It seems possible that 
this may arise from the muscles of the alimentary 
canal assuming the oflBce of keeping the fluids in the 
small amount of motion requisite, when those of the 
legs and mandibles are not incidentally performing it. 



The Neevous System. 

I have little to say on this subject as I have not as 
yet been able to trace the nerves in a manner suffi- 
ciently satisfactory to myself to induce me to put 
suggestions forward as a guide to others ; the great 
main ganglion, however, is not difficult to trace ; as in 
most of the Acarina it is a single, very large, usually ellip- 
tical, ganglion, which seems to serve cephalothorax and 
abdomen, and is placed above the oesophagus near to 
its junction with the ventriculus, and consequently very 
close to the pre- ventricular glands (PL D, fig. 12). In 
many species this ganglion, or commissures from it, fold 
over, and pass downward at the sides of the oesophagus, 
and it is, I think, sometimes thus connected with a very 
much smaller sub-oesophageal ganglion. The supra- 
oasophageal ganglion is composed of ganglion cells, 
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which, in Tegeocranits coriacens, are about 3-5000 i^in« 
in diameter. The interior of the mass seems to be the 
true ganglion and to be composed of several lobes, 
apparently five in Nothrus theleproctus ; this part stains 
deeply with the chloride of gold, but is enveloped in a 
thick covering of a more structureless nature, which 
scarcely stains at all with that reagent, and which, in 
Trombidiuniy where it also occurs, Henkin calls the 
'* Hulle." I propose to distinguish it as the peri-ence- 
phalon, although possibly the oesophageal ganglion is 
not strictly a brain. 



Organs op Special Sense. 

Touch. — The mother sense, as it has been called, is 
highly developed in the Oribatidce^ it is the leading 
sense, by which these minute creatures guide their 
movements and protect themselves from danger. It 
may well be asked wherein does this delicate perception 
reside in beings whose hard and brittle, chitinous 
cuticle promises but little sensibility ; the answer is 
not diflBcult. It is in the numerous long hairs and 
setae which are found in different parts of the body, 
that the tactile sense is chiefly specialised. We do not 
find in the OribatidcBj as we do in the Ghyletidce and 
GamasidcBy that the first pair of legs practically have 
become organs of touch not locomotion, and are kept 
constantly trembling in the air. Among the Oribatidce, 
on the contrary, the first pair are true walking legs, but 
from the lower part of the tibia of each leg of this pair 
there invariably springs a long setiform hair, which 
stands forward horizontally so as to project in front of 
the rostrum and give warning of the approach to any 
solid object. These hairs, which I call the " tactile hairs/' 
will be found in every drawing of a first leg in this work. 
It is not, however, the first legs alone that are thus pro- 
vided ; similar tactile hairs, not so large in proportion, 
are frequently, although not invariably, found upon the 
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tibiae of some or all of the other legs, more especially 
those of the second pair ; but even those of the third 
and fourth pairs frequently have them developed to 
some extent, although the first pair are always the 
largest. These hairs are highly sensitive ; if one of 
them be touched when the creature is moving its course 
is arrested instantly ; in addition to these there are 
numerous other hairs upon the tarsi and tibiae, which 
probably have more or less of the tactile sense allotted 
to them. 

The hairs on the tibiae are not the only ones which 
serve as tactile organs ; those on the notogaster, 
which usually stand upright; those terminating the 
lamellae, usually horizontal ; and those upon the ventral 
surface, usually directed perpendicularly downward, 
are very sensitive to touch, and surround their possessor 
with a tactile chevaux-de-fiise as eflBcient as a cat's 
whiskers. 

Anyone who accidentally puts one of the Orihatidce 
living upon a warm slide will soon see that the tarsi 
are sensitive to touch ; probably this chiefly resides in 
the hairs with which they are clothed. 

Sight. — The Oribatidce do not possess any eyes, as 
far as can be judged from investigations made up to 
the present time ; this is not singular amongst the 
Acarina; the QamasidcBj the Sacoptidw^ the Tyrogly^ 
phid^By the CheyletidcBj and many others are devoid of 
any known eyes, but this does not entirely prevent 
them from having some dull sense of vision. The 
Oribatidce have a quick appreciation of the differ- 
ence between light and darkness, and they decidedly 
prefer the latter, indeed, so strong is the preference 
that it makes them very difficult to observe ; it would 
seem as though the cephalothorax were more sensitive 
to light than the abdomen, for when drawing from the 
living specimens it is difficult to get sufficient light 
upon the cephalothorax, as the animal, unless fixed 
down so tightly that it is injured, always manages to 
turn round so as to get its cephalothorax away from 
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the light, i.e. pointing in an opposite direction. There 
would appear, moreover, to be some visual perception 
superior to that of a mere appreciation of light and 
darkness, for if the creatures be placed in the sun and 
there be some shadow near, they will not go wandering 
vaguely about until they accidentally meet the shadow, 
on the contrary, they make straight for it, and take 
up their quarters there without delay. 

Taste is supposed to be seated in the palpi, which 
are very active organs, constantly moving and touch- 
ing the ground, &c., as the creature walks ; they may 
possibly possess some tactile oflBce as well as the 
gustatory, but food certainly seems to be examined by 
them, they do not appear to differ essentially from the 
maxillary palpi of insects. 

Hearing or Smell. — I am not aware that there are 
any recorded observations upon these senses in the 
OribatidcB except a few remarks by myself. 

I have before explained that at each side of the base 
of the cephalothorax in all members of the family, both 
in the adult and immature condition, there exists a 
chitinous, tubular projection. This, except in one or 
two species, is very conspicuous, and externally pre- 
sents a large opening, but being funnel-shaped inside, 
the calibre diminishes until the lower internal dia- 
meter is excessively minute, and this small opening, if 
existing, is wholly or chiefly filled by the peduncle of 
an organ which projects exteriorly from the tube. 
The tube is the stigma of former acarologists, and the 
projecting organ is Nicolet's protecting hair. I must 
confess that the tube looks excessively like a stigma, 
and that, like others, I supposed it to be one, until I 
came to dissect. In the portion of this chapter on respi- 
ratory organs I have called it the " pseudo-stigma," 
and given my reasons for not considering it the true 
stigma, which are, inter alia^ that the great tracheae 
do not end there, but end somewhere else, and that 
the organ is quite as fully developed in the larvae and 
nymphs, which, as far as I know, do not possess tracheae, 
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as in the adults which do. What, then, is the organ in 
question ? I will first consider the so-called protecting 
hairs. When one finds in nature an organ having a 
special function allotted to it, one usually finds it 
eminently fitted to perform that function ; are these 
fitted to protect a stigma ? I cannot think so, they 
vary in form, being frequently clavate {Pelops Icevigatus^ 
Oribata orhicidaris ^ &c.) ; sometimes almost globular, 
on very short peduncles {Gepheus ocellatus) ; sometimes 
broadly flabellate (Notaspis licnophorusy Scufovertex 
maculatus, &c.); oftenest with long, thin peduncles 
and enlarged ends of various forms {SeiTarius micro- 
cephaluSf Tegeocranus coriaceusy Oribata alata^ &c.) ; 
sometimes setiform {Notaspis bipilis) ; sometimes even 
pectinated {Hypocthoniiis) ; but whatever the shape 
be they are almost always fleshy organs, having the 
club-like ends, where those exist, composed of large 
clear cells, and having a well-marked hollow space in 
the centre of the club. They have all the appearance of 
sense-organs, and it is usually impossible that they 
could under any circumstances close the entrance of 
the supposed stigmata or prevent foreign bodies from 
entering, while being soft and flexible they cannot give 
the protection of another kind which hard spines or 
ridges might afford. It is very difficult to see in what 
way they can be protective. The peduncle is usually 
not straight, but turns both before reaching the 
pseudo-stigma and within it, so as to assume almost 
an s-shape (PI. A, fig. 12; PL II, fig. 12). The 
clubbed end of the organ is generally provided with 
delicate hairs, standing straight outwards, which seem 
as though they were of a sensory nature ; there is also 
an appearance as though fine, short hairs projected 
into the hollow central space, and if so thev may well 
have an auditory character. Again, lookmg to the 
so-called stigma we find that it is not straight but 
more or less twisted, and often with fine lamellar 
ridges on the inside, so that it would seem as if 
vibrating surface were required; again, as before 
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stated, ClaparMe found some minute sacs, he says 
not longer than the diameter of the pseudo-stigma, in 
connection with the internal opening of that organ in 
Hoplophora ; and although those I find in the position 
he names are considerably larger than the size he gives, 
yet they would hardly seem suflBcient for respiration ; 
they might, however, serve some sensory purpose. 

They consist of three S-shaped sacs, lying close 
together and quite parallel, almost touching all along 
their course. In H. magna (a species about 1\ mm. 
long) they would be about one eighth of a millimetre 
if straightened out ; in such other English species of 
the same genus as I have dissected they are rather less 
in proportion but similar in formation. They are of 
about even diameter throughout, and certainly end 
blindly at the inner end, and I think at the outer also ; 
but this is very difficult to ascertain. There are not 
any tracheae nor other air-passages in connection with 
them. They are drawn at PI. D, fig. 14. 

In Nothrus palustris and N. sylvestris the three sacs 
of Hoplophora are replaced by an almost globular 
bunch of over twenty nearly straight similar sacs, 
not above y^th of a millimetre in length, and all quite 
close together (PI. D, fig. 13) ; these seem to end 
within the pseudo-stigma in a small brown striated 
mass, which has an extremely minute pore in its 
centre, surrounded by a thickened ring. 

In the other species which I have examined I have, 
not hitherto detected any similar sacs, but in Nothrus 
theleproctus, and some other species, there is a single 
sac, very short, but of larger diameter than in those 
above named, lying actually within the inner part of 
the pseudo-stigma, and shut off by the inner chitinous 
wall of that organ from all communication with the 
interior of the body ; one of these last-named sacs is 
shown at PI. D, fig. 15. The walls of all these sacs 
are clear, but very thick and compact ; they are usually 
smooth, but in N. palustris are sculptured. The 
pseudo-stigmatic organ usually leads up to them. 
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We can only judge of the senses by human analogy, 
and it seems most natural to suppose hearing or smell 
(I incline to the former) to be resident in these organs ; 
the existence of tracheal vesicles in the supposed hear- 
ing organs of many of the Insecta must not be forgotten, 
but until nerve branches can be traced to them it must 
remain more or less doubtful whether they be sense 
organs. 



PAET II. 
DESCRIPTION OF GENERA AND SPECIES. 



PRELIMINARY OBSERVATIONS. 

TO BE READ BY EVERYONE USING THE BOOK FOR IDENTIFYING 

SPECIMENS. 

In order to enable naturalists to identify readily by 
the following descriptions and figures it is absolutely 
necessary to bear in mind the latter part of these 
observations, pp. 195 — 200; that is to say, those sub- 
sequent to the statement of the manner in which the 
drawings and descriptions have been prepared ; a sub- 
ject upon which I think it will be useful to say a few 
words. 

Firstly, all the drawings of whole creatures have 
been, where possible, drawn from living specimens, 
and with regard to the larvae and nymphs every figure 
in the book has been drawn from the life. This indeed 
is almost a necessity, because in most instances 
the immature forms have the cuticle only slightly 
chitinised, and therefore often coUapse after death; 
or, if preserved in a medium which prevents this, the 
mere relaxation or stiffening of the muscles and tissues, 
as the case may be, after death, alters the form con- 
siderably. Even in the case of the adults it is better 
to draw from the living creature ; as not only is the 
general appearance and texture far more reliable, but 
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also a great deal of information as to the form and 
articulation of the legs is obtained by seeing them in 
movement, and it is only in life that the true position 
of the palpi is seen at all. While, however, I have 
drawn from the life in every possible instance, I have 
also endeavoured, in the case of adults, always to have 
a specimen, well mounted in balsam without pressure, 
by my side under a second microscope for constant 
reference. The advantage of this is that many points 
of form, especially as to the insertion of the legs, and 
the form and arrangement of the tectopedia, can be 
well seen in the mounted specimen, which has been 
artificially cleared, but woidd probably remain un- 
known if living specimens only were used. This 
applies especially to the case of creatures which are 
very small, and are also very black and of a rough 
texture, as, for instance, Tegeocranus coriaceus ; it is 
scarcely possible to concentrate suflBcient light upon 
such an object to enable the observer to see it clearly 
under a sufficiently high power. It must be remem- 
bered, however, that the texture cannot ever be 
properly seen after the specimen has been treated with 
reagents, and also that the legs of dead unmounted 
specimens close up. 

In the case of the adults of very rare species, or 
those where I have only one or two specimens, 
probably mounted long before I commenced this book, 
I have, of course, been forced to draw from the pre- 
parations, assisted by my recollection of what they 
were like when living; this applies to Gepheus hifidatns 
and Tegeocranus femoralis in this volume. 

Having decided to draw from the life, the next 
question was how to do so. I do not think that the 
camera lucida is calculated to produce a good result 
in such a case ; firstly, because in order to draw it at 
all bv that mode the creature must be fixed so tightly, 
in tne compressorium or otherwise, that it cannot 
move. This I always found produced either fracture 
or distortion ; moreover, in creatures having a consider*^ 



IDENTIFICATION OP GENERA AND SPECIES. 193 

able proportionate thickness, the whole is not in focus 
at once, and, if focussing take place, the drawing is 
rendered incorrect. Again, legs cannot be fixed except 
by being gummed, a process not always possible with 
these very minute Acarina^ and which, even when pos- 
sible, is unsatisfactory, and produces deceptive posi- 
tions. The process which I found most to my own 
taste, and which 1 have adopted, is that of dropping a 
circular piece of glass, ruled into fine squares, on to the 
diaphragm between the field-glass and eye-glass of the 
eye-piece, and having the paper on which the drawing 
was made ruled into squares of moderate size, and draw- 
ing square for square. In my opinion I can produce 
more correct results by this method than by the use of 
the camera for such objects as those spoken of above. 

The next question is the mode of fixing the live 
creature, which is very small, often somewhat globular, 
slippery, and strong, and excessively brittle, so as to 
be able to draw it at all, without breaking or distorting 
it. I did not find the compressorium or live-box 
answer the purpose ; they distorted the object, they 
pressed the hairs on the back down quite flat, and, 
unless the animal were exactly in the middle of the 
compressorium, sufficiently high powers could not 
always be used, and it is quite difficult enough to get 
the object into exactly the right position for drawing 
without having also to attend to centreing ; moreover, 
the smallest lateral movement of the free arm of the 
compressorium would destroy the creature. 

The plan which I hit upon to avoid these difficulties 
was very homely. I used a Stephenson's binocular 
microscope with a large plain stage ; this instrument 
has the great advantage that the stage is horizontal 
while the tubes are inclined at a convenient angle, and 
thus the draughtsman may use an arrangement which 
would slip on a sloping stage, and at the same time 
need not keep his head bent for hours over a vertical 
tube. Upon the stage of the microscope I arranged 
an ordinary 3x1 inch slip of glass, upon which I 

VOL. 1. 13 
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placed the creature, and upon the creature I laid, as 
gently as possible, a good-sized ordinary cover-glass, 
not nxing it at all; this rested on the back of the 
Acarid. If the cover-glass tilted too much a small 
scrap of paper, under one or both sides of it, cured 
this difficulty, and still left the cover resting on the 
back. Thus I gave my '* artist's model " what was, 
to him, a very heavy weight to carry, and, although 
he could still walk about a little, it was so very slowly 
that I did not find any great difficulty in drawing from 
him. 

The outlines of parts of the various creatures have 
mostly been drawn with the camera from dissections. 
I have sometimes used the ordinary WoUaston form, 
but more frequently the Zeiss two-prism camera, 
which I prefer, as the position of the microscope is 
not so rigidly confined, and the position of the paper 
is more convenient. 

When I first thought of writing this book my idea 
was to draw all figures of adults to one scale, and all 
parts to another. I soon found with regret that I 
could not carry out this good intention. The 
OribatidcB vary in size very much, some being five or 
six times (linear) as large as others. The small 
species are often the most elaborate, and the most 
characteristic parts are often a very small proportion 
of the body. If, therefore, all figures of whole 
creatures were drawn to one scale either some figures 
would be unnecessarily large, and space and money 
would be wasted, or efce the lesser species would be 
figured on so small a scale that the drawings would 
be practically useless. The same remarks apply to 
the parts, and even the adoption of two scales for 
each would not have entirely removed the difficulty. 
I therefore abandoned the idea of uniformity of scale, 
and used, in each instance, what happened to be most 
convenient; but the scale of each figure is given in the 
eiNiplanation of the plate, and the real average length 
oi each adult is given below the figure in decimals of 
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a millimetre. It would be useless to give the sizes or 
amplifications of nymphs or larvae as this depends on 
age, but the mature nymph is almost always a trifle 
smaller than the perfect Acarid. 

I have endeavoured to give a figure of the adult 
form of each species, and of the nymph or larva, 
where known to me, except in a few instances where 
the resemblance to some other species, already figured, 
was so close that the drawings would have appeared 
precisely similar, and I thought it better to point out 
in words the difference which exists. 

A description of each species is given which I hope 
may prove sufficient for identification. A statement 
of the characteristics of each genus is also, of course, 
added, to the best of my ability; and at the end of 
the account of each genus is a table to assist in the 
identification of such British species as are known to 
me; these tables are not intended as classifications, 
but simply as aids in identification. I must repeat 
that I cannot hope or expect that my own almost 
unaided labours during the scanty leisure of a few 
years have succeeded in tracing all, or nearly all, the 
British species ; the discovery of new ones may render 
the tables less easy to use. 

I now wish to draw attention to the following 
observations relative to identification. In the first 
place I may repeat what has been said before, viz. 
that in species derived from Koch there is usually not 
any absolute certainty that the British specimens are 
Koch's species, because that writer's descriptions and 
figures are not exact enough to admit of it ; but when- 
ever they tallied fairly well with the creature I found 
I have inclined to allotting them to Koch's species, 
rather than to creating new ones ; at the same time 
it is quite possible that I have missed one or two of 
Koch's species, as identifying by his book certainly 
presents great difficulties. 

Again, with regard to Nicolet's descriptions and 
figures, I have seldom found the English specimens 
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agree exactly with them. I have disregarded these 
trifling differences, looking upon them as local varia- 
tions ; otherwise I might have discarded the whole of 
Nicolet*s species and made others. 

With regard to my own descriptions and figures, 
the reader must remember that the different specimens 
of the same species, or what I believe to be the same 
species, vary a good deal. They vary, firstly and 
principally, in size ; this variation is very considerable, 
but probably not more than is found in many species 
of Lepidoptera, The large specimens are often found in 
different localities from the small specimens, although 
sometimes both are found together. It occasionally 
appears as if only large and small specimens were 
found, without intermediate sizes. As the difference 
does not appear to be sexual, it certainly, in these 
cases, gives rise to a suspicion of distinct species ; but, 
if we come to the conclusion of allowing them as 
distinct, we shall usually find our calculations upset 
by the discovery of intermediate sizes elsewhere. 
Therefore, although size is undoubtedly an element 
for consideration where there are other things as well 
to show that there is a distinct species, yet I have 
disregarded it for that purpose where it stands alone. 
The variation in size is remarkable in Pelops acromios^ 
P. kevigatuSy Oribata alata^ Oribata punctata^ 0. 
mucronata^ 0. setosa^ Leiosoma (Cepheus) simile^ 
Cepheus tegeocranuSy &c. 

It may reasonably be said that if the size vary so 
much it is foolish to give sizes as minutely as is done 
in the measurements at the heads of the following 
descriptions ; but it will probably be seen on reflection 
that this is hardly the case, because, although the size 
of the whole creature may vary, yet the proportionate 
sizes, i.e. the comparative proportions of the length, 
breadth, and length of the respective legs in the adults 
vary very little, and these proportions form a very 
good mode of identification. It is obvious that they 
could not be given if a type length for each species 
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were not fixed on; I have, therefore, in each case, 
selected what seems to me to be the commonest length 
as a basis for comparison, and, moreover, it will, in the 
majority of cases, be found about correct. 

AH measurements are given in decimals of a milli- 
metre, but a table is given at the end of these observa- 
tions (p. 201) to facilitate their conversion into inches 
by those desirous of doing so. 

Although it is stated above that the form does not 
vary much, yet it does vary a little, chiefly in the 
length of the abdomen, and the roundness or pointed- 
ness of its posterior margin. This variation is con- 
siderable in such species as Eremceus oblongtis, Notaspis 
lucorum, &c. 

The colour of the adults also varies a good deal, 
that is to say, not the sort of colour, but its intensity, 
some specimens being much lighter than others ; this 
is especially the case with OHbata alata, Oribata 
ghbulay &c. I have sometimes fancied that the males 
are the Ughter. Almost all are light when they first 
emerge from the nymphal skin. 

Next, it must be remembered that the figures, par- 
ticularly of adults, are to a great extent diagrammatic 
in position, living creatures do not usually assume the 
"spread-eagle" posture in which it is convenient to 
draw them in order to display the legs; in reality, 
with the exception of such long-legged things as tne 
larger members of the genus Damceus, the tibiaB and 
tarsi are usually held perpendicularly, by which means 
the body of the creature is kept off the ground, and, 
when looking from the dorsal aspect, the genual is 
the last joint seen, but were they to be drawn thus 
the form of the leg would be lost, and it is often 
valuable for identification. 

The forms of the pseudo-stigmatic organs and of 
the inter-lamellar hairs vary very little, if at all, in the 
same species, and constitute one of the best and safest 
modes of identification of species ; but the student must 
be careful to remember that the apparent form depends 
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frequently very much upon the aspect from which they 
are seen ; thus spatulate stigmatic organs appear fili- 
form if seen on edge, clavate and pyriform organs 
appear globular if standing perpendicularly and seen 
from above, recurved organs do not always show the 
curvature unless seen from the side. 

The hairs of many species are very caducous ; it is 
rare to catch a specimen which has not lost some of 
them. 

It is oflen difficult to see whether there are three 
ungues or one to each tarsus ; if the specimen appear 
monodactyle every leg should be examined, one should 
not be trusted to, as thin lateral ungues sometimes lie 
close against the large central unguis and are not 
seen ; on the other hand, two curved hairs often simu- 
late the lateral ungues, so as to make a monodactyle 
specimen appear tridactyle if seen from above only. 

The puncturing of the dorsal surface in such species 
as Oribata punctata^ Notaspis lucorum^ and numerous 
others, and the dotting or reticulation in other species 
is much too fine to be properly represented by Utho- 
graphy, the drawings can only indicate the class of 
thing, they cannot equal nature in the fineness and 
clearness of this work. The same remark applies to 
the fine hairs on the tarsi, 4&c., which are often far 
finer and more numerous in nature than it is possible 
to depict in lithography. 

The apparent form of the joints of the legs depends 
on the position from which they are seen quite as 
much as that of the stigmatic organs ; this is well seen 
in the coxas and femora of the genus Oribata. 

The rostrum will, of course, look shorter or longer 
from the dorsal aspect, according as it is more or less 
depressed. Most of the creatures have the power of 
raising or lowering it a little. 

If the mandibles, or either of them, be at all pro- 
truded this gives the rostrum the efiect of being 
blunter anteriorly than it really is ; the mandibles in 
some species are capable of considerable projection. 
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The apparent shape of the Pterogasterince depends 
greatly upon the degree to which the pteromorphaB 
are expanded ; this not only alters the width, but also 
it often happens that when the pteromorphsQ are 
pressed to the body their edges appear continuous 
with the line of the abdomen, whereas when raised 
they present a sharp angle with the abdominal line. 

Creatures which carry a coating of dirt, as Nothrus 
horridus, N. spiniger^ and others, look very different 
according to the amount of the dirt carried at the 
moment. The dirt adheres even to the hairs, and 
sometimes when two hairs are thick and situated close 
together the dirt forms a sort of shelf between the two. 

The nymphs of course vary greatly in size according 
to age. It is not possible to ascertain the age except- 
ing in the instance of nymphs which carry the cast 
notogastral skins. These show immediately how 
many ecdyses the specimen has undergone. 

The nymphs also vary considerably in colour 
from age, the young specimens being usually the 
lighter ones, ajid this is observable in the legs as well 
as the bodies; and also in different specimens irre« 
spective of age. Reds and pinks vary to browns, as 
in Pelops acromios^ Oribata lapidaria^ &c. Light 
browns vary to dark browns, as in Oribata punctata^ 
Scutovertex sculptus^ &c., blue-greys vary to yellow- 
greys, &c. The colour of the food also shows 
through the dorsal skin in most instances, and of 
course the colour and form of the markings so pro- 
duced varies constantly. 

It must also be remembered that the nymphs 
present a very different form and appearance during 
the inert period ; the body is then apt to lengthen con- 
siderably, which chiefly results from the fact that the 
base of the cephalothorax, in the nymphs of most 
species, is usually more or less sunk in the abdomen, 
but during the inert period this seems to draw out 
and extend. In the instances of Oribata mollicomus 
and Notaspis bipilis the nymph is drawn both in the 
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active and inert stages, so as to show the difference. 
During the inert stage, moreover, the dorsal surface 
is apt to puff up and become more arched, the wrinkles 
or folds in the skin, where they exist, usually become 
obliterated, and so do many of themarkings. The nymph 
of Oribata gracilis is drawn from an inert specimen. 

The form of the nymphs is usually rather narrower 
and flatter when young than when older, but this is 
not invariable. 

It must be borne in mind that the colouring of the 
plates is only an indication, not an exact copy, of 
nature, because it would have been too expensive to 
print in a suflBcient number of colours really to have 
reproduced my drawings, and it was thought better to 
put up with this rather than adopt the less certain 
plan of colouring by hand, a process in which it is too 
expensive to put in much detail. 

Finally, everything should be seen by reflected 
as well as transmitted light, and from the side as well 
as the dorsal aspect if possible. 

In the outline drawings of parts of the creatures 
most of the hairs have been omitted for the sake of 
clearness, as they obscure the articulations, &c., only 
the chief hairs are shown. 

At the end of the plates illustrating the species will 
be found some outline drawings or diagrams (Plates 
XXIII, XXIV) of the forms of the cephalothorax and 
its lamellar and other appendages in species which are 
more or less diflBcult to identify, such as those of the 
genus Oribata ; I hope that these may be found useful. 
A drawing of a labium and surrounding parts is also 
added for each genus. 

In the authorities given for the synonyms — 

"Can. e Fan.*' means G. Canestrini and F. Fan- 
zago's * Intomo agli acari Italiani.' Atti del R. 
Instituto Veneto di Sci., &c. Venice, 1877. 

" Haller" means Dr. G. Haller's "Beitrag zur Kennt- 
niss der Milbenfauna Wiirttembergs," * Jahresheften 
d. Ver. f. vaterl. Naturkunde in Wiirtt./ 1882. 
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** Herm/' means J. F. Hermann's " M^moire apt^- 
rologique.'* Strasbourg, 1804. 

** Koch " means C. L. Koch's " Deutschland's Crus- 
taceen, Miriapoden und Arachniden." Regensbnrg, 
1834-9; forming Hefts 1 to 40 of Heinrich Schafer's 

* German Insects.' 

" Nic." means M. H. Nicolet's " Histoire naturelle 
des Acariens qui se trouvent aux environs de Paris." 

* Archives du Museum,' t. vii, 1855. 
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OBIBATIDiE.* 

Acarina. — With the cuticle of the adult usually 
highly chitinised ; with two pseudo-stigmata placed 
dorsally near the lateral margin of the cephalothorax, 
and furnished with pseudo-stigmatic organs. Legs of 
five free joints, terminated by a tridactyle or mono- 
dactyle claw without sucker or" caruncle. Palpi of 
five free joints. Mandibles chelate, working perpen- 
dicularly, or rarely non-chelate and serrated ; maxillary 
lip with dentate organs (maxillaB) working horizontally. 
Genital opening abdominal. LarvaB and nymphs with 
soft or leathery cuticle and monodactyle claws. 



Sub-family. — PTBROGASTBBIN^.t 

OribatidcB having flexible, wing-like, chitinous ex- 
pansions to the abdomen (pteromorphsB). 

This sub-family consists of two genera only, viz. 
Pelops and Oribata. It is sharply distinguished from 
the other sub-family by the presence of flexible, wing- 
like, chitinous expansions attached to the lateral 
margin of the anterior part of the notogastral plate. 
The office of these organs is to be folded down over 
the legs, and form a protection to them. These 
pteromorphaB vary greatly in size ; in Oribata sphagni, 
an aquatic species, they are almost obsolete; in 
Oribata alata they are very large. The larger are 
more flexible, and are usually carried more expanded 
than the smaller examples when the creature is 
moving. The flexibility does not consist in a power 

* From Orihcda (genus). 

t llrtp6v, a wingi yaar^p^ the stomacli. 
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of bending every part of the expansion, but arises 
from each aliform piece being attached to the noto- 
gaster by a narrow flexible band (see Chapter IX, 
Anatomy of the Exo-Skeleton, " Abdomen," p. 140). 
These pteromorphsQ are folded as close to the body as 
possible when the legs are withdrawn beneath their 
shelter, but are more or less raised when the Arachnid 
is moving, so as to give free play to the leg. In most 
species the pteromorphae do not advance anteriorly 
beyond the junction of oephalothorax and abdomen, 
or only slightly so, but in Oribata punctata, 0. alata, 
and the foreign species 0. ovalis and 0. languida they 
are prolonged forward, sometimes as far as the point 
of the rostrum. 

In the Pterogasterince the tectopedia are well deve- 
loped, forming a further protection to the legs. The 
coxsa and femurs are flattened, being thin and broad, 
and are adapted to the shape of the sternal or ventral 
plate, so that they may slip easily beneath the slightly 
raised edge of the pteromorpha. 

This sub-family is decidedly more complex and 
highly specialised than the Apterogasterince. 



Genus.— PBLOPS,* Koch. 

Pterogasterince J with the mandibles broad at the base, 
but suddenly becoming stiliform, and terminated by 
minute chelaa. Interlamellar hairs usually large and 
spatulate, and inserted below a square projection of 
the progaster. 

The known species composing this genus are all 
rough or dull in texture, never poUshed; they are 
mostly rather large, and are all broad, indeed, usually 
approaching circular in form, flat on the ventral, and 
only slightly arched on the notogastral surface. 

The BoBtmm is very narrow and sharply pointed ; it 

* Pelaps, nomen proprium (the son of Tantalus). 
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has a far smaller proportionate diameter than in any- 
other genus of the Oribatidce. 

The Labium (PI. I, figs. 3, 5 ; PI. XXIV, fig. 7) is 
very long, almost entirely closing the opening of the 
camerastomum, adapting itself to the form of the 
rostrum ; it is far longer than its width, and is pro- 
longed anteriorly so as to form a blunt point. 

The Palpi (PI. I, fig. 4, e) are much hidden by the 
labium, and are not seen from the dorsal surface ; they 
have the basal joint small and short, the second joint 
large, swollen, and fully as long as, or longer than, 
the third and foiu'th joints together ; the latter two 
joints are much smaller in diameter than the second, 
and are almost cylindrical. The fifth or distal joint is 
as long, or nearly as long, as the second, it also is 
cylindrical, blunt-pointed, and furnished with a few 
fine hairs near the distal end. 

The MaxillsB (PI. I, figs. 4, 5, d) are small and short, 
bilobed but not deeply; like the remaining trophi, 
they are weak in comparison to those of other genera. 

The Mandibles (PL I, fig. 6 ; PL II, fig. 9) form the 
most reliable distinction of the genus, being quite 
different from those of any other members of the 
family. They are very long in proportion, and often 
increase in width from the posterior margin until near 
the middle ; the proximal part is subquadrangular ; 
from their greatest width they narrow suddenly, with 
an almost square shoulder, and the part anterior to this 
shoulder is almost rod-like. They are terminated by 
very small chelae, the denticulation of which is very 
fine, and difficult to see. There appears to be a small 
hollow in the substance of the mandible shown at a. 

The lingua (PL I, fig. 4, g) is weU seen, it is mem- 
branous, and of the usual form. 

The Psendo-Btigmata (PL I, fig. 7 ; PL II, figs. 6, 12, 
s) are inconspicuous and almost hidden by the progaster. 

The Interlamellar Hairs (PL I, figs. 1 and 8) in all 
known British species, except P. phceonotus, attain a 
development not found in any other genus ; they are 
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broadly spatulate, very pale yellowish in colour, and 
are arranged with the broad side horizontal; they 
point almost straight forwards, are inserted at the very 
base of the cephalothorax, and their insertion is hidden 
by a square, chitinous, lamellar projection of the pro- 
gaster (PI. C, figs. 18 and 19). This projection is often 
undulated, and looks as if it curved upward to give 
room for the insertion of the interlamellar hairs, which 
have a more fleshy and granular appearance than other 
interlamellar hairs. I believe that all writers on the 
Oribatidce except myself have based their definitions of 
the genus Pelops upon this form of the interlamellar 
hairs, and the square projection beneath which they 
are inserted. I cannot think that this is the best defi- 
nition ; in the first place, P. phceonotus is without either, 
and it has always been considered a PelopSy and I should 
not imagine that anyone would doubt its belonging to 
this genus ; secondly, the structural difierence of the 
mandible and the state of the ventral plate appear to 
me to be more important distinctions. 

The cephalothorax has the two tectopodia well 
developed (Plate I, fig. 3), the first being sharp- 
pointed. 

The Opistho-phragmatic Frocesses are very long 
and powerful (Plate C, fig. 17, a?, y) ; the median 
being developed to an extent quite unknown in other 
genera. 

The Legs are rather slender, particularly the hind 
pairs. 

The COX80 and femora of the second and third pairs 
are broad and flattened, so as to slip easily into the 
narrow spaces between the pteromorphsQ and the 
ventral plate. The femurs, and sometimes the coxas, 
of these legs are provided with blades (Plate I, figs. 
11 and 12). The genuals are longer than in most 
genera. The tibiae are often turned at an angle, or 
suddenly thickened shortly after their origin, be- 
coming broad and flattened at the distal end. The 
tarsi, in all species known to me, are terminated by a 



206 BRITISH OBIBATIDJI. 

tridactyle claw, of which the central unguis is stronger, 
but not longer, than the lateral ones. 

The PteromorphaB are usually large and mobile ; in 
P. pJuBonotuSf however, they are rather smaller and 
more pointed than in other species (Plate I, figs. 1 
and 3). 

The Ventral Plate is considerably excavated in its 
antero-lateral parts, in order to receive the second, 
third, and fourth pairs of legs, the coxae and femurs of 
which work in this depression. There is not any well- 
marked sternum, nor is there any division between 
cephalothorax and abdomen on the ventral surface. 
The apodemata scarcely show, and are very short. 

The Tracheal system is fuUy developed in the adults. 
The coBca of the ventriculus are short and rounded. 

The Testes are less embedded in the vesicula semi- 
nalis than in most other genera (Plate F, fig. 2). 

In Pelops the adult emerges from the nymphal skin, 
not polished, but comparatively smooth, or only 
slightly granular ; in most species, however, a white 
substance is gradually secreted which occasionally 
covers the whole of the uotogaster and pteromorphae ; 
it is hardish and translucent, having the appearance 
of alum ; it either soon shrinks and splits, or else it is 
secreted in ridges, I am not absolutely certain which, but 
whichever it be, the class of form which the substance 
assumes is characteristic of species ; in P. acromios it 
takes the shape of long, slender ridges. In P. Icevi^ 
gatua the ridges are so broad that they rather appear 
to be the surface, with numerous splits and irregular 
pits in it (Plate I, fig. 1 ; Plate II, fig. 2). The sub- 
stance fi:equently remains white ; this is especially so 
with P. loBvigatuSf and, from Nicolet's observations, I 
should judge that he found farinosus in the same con- 
dition. I have not ever found P. acromios in this 
state ; the white ridges on that species soon become 
the same colour as the chitin of the notogaster, and 
are not distinguishable from it, and this is the usual 
state in all species ; a fact which has led Nicolet and 
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others to describe these ridges as being part of the 
exo-skeleton. It is only when a ridge is seen against 
the light that it is found to be translucent, whereas 
other markings are quite opaque ; moreover, the ridges 
are easily washed off with a brush and water, whereas 
one might wash for ever without getting off any of 
the real chitinous projections. I have bred great 
numbers of P. acromios in confinement, but have not 
ever observed any emerge from the nymphal skin with 
these ridges already in existence. 

Some species of Pelops are often found in great 
numbers on the foliage of trees, some equally numerous 
in the fallen needles of the fir tribe; they are also 
found in moss and other herbage. 

The nymphs and larvae of Pelops are strange and 
often beautiful creatures ; they have the lateral 
margins of the notogaster strongly raised, leaving a 
nearly flat or slightly convex central space. The 
whole notogastral surface is covered with closely set, 
wavy, irregular folds or projecting bands of the 
cuticle (Plate I, fig. 2 ; PI. II, figs. 3, 13). They are 
chiefly pink, orange, or red-brown in colour. There 
are only four British species known to me ; the following 
table will be useful in identifying them. 

Table for identifying British species of Pelops. 

Hairs on the notogaster C Stigmatic organs clavate . Acromio$. 
spatulate . . . (, Stigmatic organs falciform . Farino9UM, 
Hairs on the T^'^^^'^^^^^^ll^r hairs spatulate, proceeding 
notogaster ^^^™ ^^^^^ * square projection of the 
very &ie for ' progaster . . . . LosvigaiuM, 

absent) ^^ square projection, interlamellar hairs 

^ [^ not spatulate . . . PhceonoiuB. 
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Pelops aceomios* (Henn.). PL I, figs. 1 — 12; PI. II, 

fig. 13; PI. XXIII, fig. 1. 

Type Species. 

NoiiupU acromios, Herm. P. 91, pi. iv, fig. 1. 
Pelops — Nic. P. 425, pi. iii, fig. 1. 

— — Can. e Fan., p. 10 (qy. var.). 

— — Haller. P. 304. 

Celceno spinosa, Koch. Heft 3, pi. xvii, Njmph. 

Average length about '65 mm. 
Average breadth about "55 mm. 
Average projection of first pair of legs, when 
stretched out, beyond tips of rostrum, about '17 mm. 

Form approaching circular, very broad posteriorly. 

Colour black, whole surface of abdomen rough, with 
irregular, vermiform ridges, leaving shallow depres- 
sions between them. These ridges, although they 
look black, are not part of the chitin ; the creature 
emerges without them ; they are secreted later, and 
are hard matter, which is translucent when seen 
against the light, and may be detached ; this, how- 
ever, would not be suspected. The actual surface is 
rough and unpolished. 

Cephalothorax bulbous posteriorly. Rostrum very 
pointed. Rostral hairs fine. No true lamellae or 
translamella. Pseudo-stigmata hidden by progaster. 
Pseudo-stigmatic organs of moderate length, gradually 
clavate, slightly recurved. Interlamellar hairs exces- 
sively large, light - coloured, spatulate, horizontal, 
directed forward, springing from beneath the pro- 
gaster, and passing the rostrum. Tectopedia large, 
the first with a short free point, otherwise joined to 
cephalothorax anteriorly by a thin, chitinous shelf, from 
which springs a thick, short hair. Opistho-phragmatic 
processes extremely long. 

* 'AKpoc, at the top ; &fioc, a shoulder. 
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Legs rather long ; at least one spatalate hair on the 
outer edge of each joint except the coxa, also a whorl 
of fine hairs. 

Abdomen large, broad, and flattish. Pteromorphas 
short, their anterior edges sloping backward from 
their lateral angles to the progaster. They are rough, 
with secreted ridges, like the notogaster. The pro- 
gaster has a square projection with an undulating mar- 
gin of three lobes, the lateral two of these curve over 
the insertions of the interlamellar hairs. The noto- 
gaster has an elliptical, depressed, but slightly convex 
space of smooth, light - coloured chitin, which is 
transparent after microscopical preparation, but often 
looks opaque in life. Four rows of spatulate hairs on 
the notogaster, and a row of similar hairs round the 
hind margin. Genital plates larger than the anal, 
both square or slightly pentagonal. 

Nymph. 

This singular and handsome creature was supposed 
by Koch to be a separate species, and named Celceno 
spinosa by him. 

The Colour varies a good deal in different specimens, 
and with age, &c. ; it is usually a more or less crimson- 
red shaded with yellow-brown, but is sometimes 
almost wholly orange-brown. Cephalothorax yellower 
than the abdomen, legs browner, and the hairs white. 
When the nymph is quite mature, and also during the 
inert stages, it loses the crimson colour, and becomes 
a dirtier brown, the whole effect then is of a rather 
dark-coloured, opaque creature. The colour is finest 
when the nymph is about half-grown. 

Shape pyriform, far more strongly marked in the 
young than in the full-grown specimens, which become 
roimder. 

Bostrum small and narrow, with slightly concave 
lateral margins ; it bears a pair of fine hairs near the 
tip. 

VOL. 1. 14 
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Cephalothoraz marked out into several divisions. 
The central part of its dorsal surface is occupied by 
two irregularly subelliptical depressions separated 
and surrounded by a raised ridge or fold, forming 
altogether a quadrangular figure with rounded comers 
and slightly constricted in the middle. The ridge 
dividing these two depressions is prolonged forwards 
so as to form a blunt point, from which two fine 
ridges run a short way forward with a very small 
joining ridge between them. On each side of these 
elliptical ridges is a division of the cephalothorax (the 
gena), which runs downward at an angle until it 
meets a narrow marginal platform which supports the 
legs. All the divisions are thickly dotted. In the 
anterior indentation between the elliptical ridge and 
the gena on each side the pseudo-stigma is placed, 
and is much raised. Pseudo-stigmatic organs almost 
globular, with short peduncles. Interlamellar hairs 
thick and somewhat spatulate. 

Legs rather thick, third pair considerably longer 
than the second ; the fourth reach somewhat further 
back, when extended, than the hind margin of the 
abdomen. Joints rough and nodose; anterior tarsi 
nearly globular at the proximal end, but produced 
anteriorly to a thin point. Claws very large. First 
tibiaa have tactile hair long. Each joint of first pair 
of legs has a pair of thick spatulate hairs, except the 
femur, which has only one. There are several short 
hairs, or spines, along each joint of the logs except 
the tarsus, which is hirsute. 

Abdomen has its lateral portions sharply raised at 
an angle from the central area. The raised lateral 
parts are broadest anteriorly, gradually diminishing 
posteriorly until they are lost in the general surface 
of the notogaster. The most depressed portion of 
the abdomen is where the lateral raised portions join 
the central part ; from this line the central area is 
slightly arched, but never attains the height of the 
lateral parts. The whole abdomen is a series of wavy, 
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more or less parallel ridges or folds, with depressed 
channels between. These ridges run backward and 
inward on the raised lateral parts, and transversely 
on the central part ; each ridge having a curve forward 
• in the centre, which curve is strong near the progaster, 
but is almost lost in the ridges lying about half way 
back; two or three ridges springing from the pos- 
terior margin run sharply forward like a capital letter 
A. There is a row of about fourteen very large 
and thick spatulate hairs, or spines, round the margin. 
These form a conspicuous feature ; the two central 
usually cross, and, in specimens after the first nymphal 
ecdysis, the next pair, or even the two next pairs, also 
cross. 

The nymphs are sluggish, and move slowly when 
disturbed. 

The Larva, and the nymph before the first nymphal 
ecdysis, have only two pairs of hairs round the margin. 
These are placed posteriorly, and are very long, but 
not so spatulate as those of the more mature nymph. 

The Egg is light-brown at first, but turns dark-red 
before hatching. It has raised, reticulated ridges 
upon it. There is not any deutovium stage, and the 
egg usuaUy breaks at the end, not at the periphery. 

Distribution. — The nymphs are chiefly found about 
May. Both they and the adults may be obtained in 
great quantities by beating oak and whitethorn trees, 
and amongst the fallen fir-needles in woods. It is 
also found in moss, &c., but not so plentifully. 

The species is common, and generally distributed ; 
it varies in size considerably. I have found a very 
large variety in Cornwall. 

This creature has been recorded in France, Ger- 
many, Switzerland, Italy, &c. 
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Pklops fabinosus,* Nic. PI. I, fig. 13. 

PeJopt /orinofiu, Nic. P. 425, pi. iii, fig. 2. 
— — Haller. P. 304. 

Average length about "55 mm. 
Average breadth about "45 mm. 

This is a species founded by Nicolet. It is a some- 
what diflBcult one to identify, and is not clearly 
marked. The distinctions from P. acromios are — the 
snaaller size, narrower shape of the abdomen ante- 
riorly, the pseudo-stigmatic organs being falciform 
instead of clavate, and the secreted matter often 
remaining whitish on the ridges instead of turning 
black. 

Form slightly pyriform, but not departing much 
from the circular type ; broad posteriorly. 

Colour black. Whole surface of abdomen rough 
with irregular vermiform ridges, leaving shallow 
depressions between them. These ridges are secreted 
matter, and often preserve a white appearance as 
though dusted with flour. The actual surface is 
rough and unpolished. 

Cephalothorax bulbous posteriorly. Rostrum very 
pointed. Rostral hairs fine. No true lamellae or 
trans-lamella. Pseudo-stigmata hidden by progaster. 
Pseudo-stigmatic organs rather long and falciform. 
Inter-lamellar hairs excessively large, light-coloured, 
spatulate, horizontal, directed forward, springing from 
beneath the progaster and passing the rostrum. Tec- 
topedia large, the first with a short free point, other- 
wise joined to cephalothorax anteriorly by a thin 
chitinous shelf, from which springs a thick short hair. 
Opisthophragmatic processes extremely long. 

liegB rather long, at least one spatulate hair on the 
outer edge of each joint except the coxa, also a whorl 
of fine hairs. 

Abdomen large, broad posteriorly, rather narrowed 

* Farinotui, meal/. 
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anteriorly, flattish. PteromorphaB short, their anterior 
edges sloping backward from their lateral angles to 
the progaster; they are rough like the notogaster. 
The progaster has a square projection with an undula- 
ting margin of three lobes, the lateral two of these curve 
over the insertions of the interlamellar hairs. The 
notogaster has an elliptical depressed space of smooth 
light-coloured chitin as in Pelops acroviios. Four rows 
of spatulate hairs on the notogaster, and a similar row 
round the hind margin. Nicolet says that there are 
fewer of these hairs in this species than in acromios ; 
I have not been able to assure myself of this in British 
specimens. The hairs are very caduoent. The genital 
plates are larger than the anal, both square or slightly 
pentagonal. 

I am not certain of the nymph of this species. 

Distribution. — Found with acromios^ and probably 
common, but doubtless generally taken for Pelops 
acromios ; if, indeed, it be really diflTerent. It is diffi- 
cult to distinguish it until after it is mounted. 



Pelops ljsvigatus,* Nic. PI. II, figs. 1 — 7. 

Pelops lavigaiuM, Nicolet. P. 426, pi. iii, fig. 8. 

— ckcromioB, Koch. Heft 30, ng. 9. 
Oribata acromioa, Gervais. P. 258. 
Pelops fuligineus, Koch. Heft 30, fig. 10. 

— hirautua, — Heft 38, fig. 15 (P). 
CeUeno plicata, — Heft 3, fig. 18, Nymph. 

Average length about '55 mm. 
Average breadth about '36 mm. 
First pair of legs when extended reach beyond point 
of rostrum about "19 mm. 

Colour dead-black, the surface even but not polished. 
After the imago has emerged some little time from the 
nymphal skin it usually becomes coated on the noto- 
gaster with a thick layer of a substance which looks 
like alum, and which I suppose to be a secretion ; this, 

* jABvigo, I smooth. 
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as it dries, splits irregularly all over, showing the black 
dorsal surface through. These splits are not straight 
or sharp, but are branched, twisted, and irregularly 
lobed ; they present however, a certain general charac- 
ter throughout. I believe that the white matter often 
rubs off again, but of this I am not certain, at all events 
the creature is often found with its surface dark and 
slightly rough. 

The Bostnim is very sharp and pointed, the poste- 
rior central part raised and rounded, with a thin, flat, 
peripheral border. 

The Cephalothoraz (except the rostrum) is almost 
entirely hidden by the progaster. The interlamellar 
hairs light-coloured, very large, spatulate, horizontal, 
directed forward, as usual in the genus. Pseudo-stig- 
matio organs somewhat similar in shape to the inter- 
lamellar hairs^ but smaller and more pedunculate. 
Lamellaa small; translamella concave. Tectopedia 
large, the first with a long free point bearing a hair 
on its side. Opisthophragmatic processes verj^ long. 

Abdomen almost circular, but slightly narrower 
anteriorly. Pteromorphae rather long, with a straight 
anterior margin extending to the median projection of 
the progaster ; this latter is square, with an undulated 
anterior margin, so as to form a central elevation like 
half a cylinder, and two similar lateral elevations, 
beneath which the interlamellar hairs are inserted. No 
clear depressed space on the notogaster. Four rows of 
fine hairs on the notogaster ; but one or two pairs at 
the hind margin are thicker (accidentally drawn less 
clavate in the plate than they really are). 



Nymph. 

This nymph is probably the creature which Koch 
describes as a separate species under the name of 
Gelceno plicata. 

The Colour varies, usually an Indian or port- wine 



PEL0P8 LiEVIGATDS. 215 

red, shaded with yellow and brown, sometimes the 
latter colours predominate. The larva and lymph are 
more crimson at first and more yellow-brown during 
the inert stages as in P. acromios. Legs darker ; hairs 
whitish. 

Shape pyriform. Rostrum sharper, hinder part more 
bulbous than in the nymph of acromios. Cephalo- 
thorax marked out into several divisions by raised 
ridges ; the central posterior part of its dorsum having 
a median space oblong with concave sides, and an 
oval on each side ; these spaces are depressions divided 
by ridges; in front of them is a smaller triangular 
space enclosed by a ridge ; the form of these markings 
is not constant. The pseudo-stigmata are large, open, 
and upright. The pseudo-stijgmatic organs are longer 
than in acromios j clavate and rough. The interlamellar 
hairs project over the rostrum and are filiform. 

Legs thick, moderately long; joints rough and 
nodose. Tactile hairs long, set on projections of the 
tibi88 ; no spatulate hairs on first pair of legs, or only 
very slightly spatulate ones, but the legs have nume- 
rous short hairs or spines, chiefly set in whorls. 

Abdomen with lateral portions sharply raised, raised 
part broadest about the middle, central portion slightly 
arched. Whole abdomen a series of wavy ridges or 
folds, irregularly parallel, they mostly curve forward 
on the central part of the abdomen. In the posterior 
half of the abdomen the ridges are broken by a deep, 
central, longitudinal trench. The sides of the abdo- 
men have a row of thick^ incurved, non-spatulate hairs 
round the edge, and two very long^ straight ones at the 
posterior margin. 

The Egg is light-brown, reticulated with ridges ; it 
has a deutovium stage and splits along the periphery. 

Distribution.— I found the adult and nymph in great 
numbers in moss from the ground in fir-woods, near 
Swanage in Dorset. I have also found it frequently, 
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but not SO abundantly, in moss in other localities ; it 
is generally distributed and is not uncommon. It has 
been recorded in France. 

The name is accidentally misspelt below the plate, 
the ce being written e. 



Pblops PHiEONOTus,* Eoch. PI. II, figs. 8 — 12; PL 

xxm. fig. 2. 

Pelops phaonoiu9, Koch. Heft 39, fig. 23. 
— — Can. e Paa., p. l2. 

Average length about '45 mm. 
Average breadth about "30 mm. 
Average projection of legs (first pair), when fully 
extended, beyond point of rostrum about '15 mm. 

Colour. — Dull red-brown or black; legs lighter; 
abdomen deeply marked with depressed round areola- 
tions, the whole surface looks rough, but there is not 
any secreted matter. 

Shape. — Verypyriform,the posterior margin rounded, 
the anterior very narrow. 

Bostnun thin, long, much curved downward, the tip 
not seen from the dorsal aspect in consequence of the 
curvature. When regarded from the sternal aspect it is 
seen that the rostrum is not truly pointed, but is 
rectangular at its distal end. The opening of the 
camerostomum is entirely closed by the labium, which 
is prolonged as a thin strip anteriorly, concealing the 
trophi. 

Cephalothorax narrow and greatly overhung by the 
progaster and pteromorphae. Dorso-vertex narrow 
and short ; lamellae very large, curved ; cusps thereof 
projecting nearly as far as the rostrum ; the lamellae 
have rounded posterior ends, and are there almost 
on edge, towards the anterior ends they are almost 
horizontal. Each lamella has a strong, curved spine 
springing from the tip of its inner edge and pointing 

* •ai^, brown ; v&roCf the back. 
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outward. Pseudo-stigmata hidden; pseudo-stigmatic 
organs claviform, rather long, partly hidden, the por- 
tions which show above the progaster stand nearly 
perpendicularly and are short ; the organs are sunk 
in a deep depression of the anterior margin of the 
abdomen formed by the pteromorphae, the lamellae and 
the progaster. Interlamellar hairs small and fine. 
The first tectopedium short, concave interiorly, and 
bearing a strong sharp spine pointing inward, the 
second similar but without the spine. 

Legs. — The two anterior pairs have the femurs large 
and rounded, the genuals thin, long, and pointing out- 
ward and downward ; tibiae large and thickened ; tarsi 
powerful and pyramidal. The two hind pairs of legs 
are thin. The claws are very heterodactyle. Each 
leg has a thick, spatulate hair on the outer edge of 
the tibia, and the two anterior pairs of legs have similar 
hairs on each tarsus and on each edge of each genual. 
There are some fine hairs on each joint of each leg ; 
the tactile hairs proceed from slight projections of the 
anterior tibiae. 

The Abdomen is bordered by a thin projecting 
edge, slightly rounded on the progaster, which, how- 
ever, is entirely devoid of the square projection usual in 
the genus. The pteromorphae advance far forward, 
their anterior margin is very rounded, and forms a 
strongly sinuated line with the progaster ; they do not 
extend quite half-way along the margin of the abdo- 
men, and are only attached by the anterior part of their 
edgey leaving long free projections posteriorly. The 
notogaster has a small depressed oval of light smooth 
chitin in the median line near the progaster; as in 
acromiosy there is a tendency to a depressed strip in 
the medio-dorsal line, somewhat similar to that of P. 
occultus (not known to be British). There are two 
pairs of short spatulate hairs, at dififerent levels, on the 
hind margin. No hairs on the notogaster. 

I do not know the Nymph of this species. 

Distribution. — I have only found the creature at the 
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Land's End, Cornwall, in moss; it is rare. It has 
been recorded in Germany and Italy. 



Genus— ORIBATA,* Latreille. 

Equals Oribata and Galumnay Heyden. 
Equals Oribaies and ZeteSy Koch. 

PterogasterincB with mandibles of the form usual in 
the family. Interlamellar hairs setiform, filiform, ser- 
rated, or absent ; never spatulate. 

This is the largest genus in the family, it is also the 
most typical and complete. It was Latreille's original 
genus, which has been enlarged into a family, the 
name being properly preserved to the present group 
as being essentially the best examples. The creatures 
composing the genus are not only the most typical, 
they are also the most elaborately formed. All 
external parts which are to be found in any member 
of the family, unless the apophyses of Nothrus be 
looked upon as parts, will be found developed in this 
genus. 

The different species exhibit considerable diversity 
in size. The British examples known to me vary 
from '2 mm. to over 1 millimetre; many are very 
polished, reflecting light like a looking-glass, others 
are smooth but without polish ; some have the whole 
notogaster closely punctured all over, the punctures 
varying in fineness in different species, but the noto- 
gaster is not really rough in any one which I am 
acquainted with. 

The BoBtnun is far wider and blunter than in 
Pelops, although in two or three instances, as 0. 
gracilis (Plate III, fig. 9), it is tolerably sharp. In 
many species the gen89 form distinct lobes, givmg the 
anterior margin a trifoliate appearance. 

* *Opoc* a mountain ; fiaiptt, I go (or Oribasus, Actseon's dug ; same 
derivation). 
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The Labium varies in different species, but preserves 
the same general character; it does not cover the 
whole opening of the earner ostomum ; it is usually 
somewhat longer than its width, but not greatly so, 
occasionally the width is the greater; it has a rounded 
posterior margin, and a convex or truncated anterior 
margin ; it is not ever prolonged in the pointed form 
found in Pelops (PL VI, fig. 3 ; PI. VIII, fig. 3,/; PI. 
IX, fig. 3,/; PI. XXIV, fig. 8, &c.). 

The Palpi have the first joint short as usual, the 
second far the largest, usually nearly as long as the 
third, fourth, and fifth joints together; it is also 
generally considerably dilated (PI. Ill, fig. 3 ; PI. VIII, 
fig. 5 ; Ac), but not invariably so (PL VI, fig. 4, &c.). 
The third and fourth joints are short ; the fifth usually 
slender, and provided with a few fine hairs, which are 
sometimes inserted in a sort of step or lobe (PL V, 
fig. 9). 

The MazillsB are well developed, usually bi-lobed, 
each lobe being dentate (PL IV, fig. 13, d). 

The Mandibles are large and powerful, of the ordi- 
nary form, and each limb is usually quadridentate, or 
tridentate the two anterior denticulations coalescing. 

The Lingua is well seen in the dissections of many 
species (PL VI, fig. 4, g ; &c.). 

The Pseudo-stigmata vary somewhat in different 
species, but are usually inconspicuous and more or less 
hidden by the progaster. 

The Interlamellar hairs are usually setif orm (PL III, 
fig. 9, &c.), but they may be filiform, or almost so, as in 
0. piriformis (PL VI, fig. 10) or they may be serrated as 
in 0. quadricomuta (PL VIII, fig. 1), in which instance 
they have become spinous. They may be entirely 
absent, as in 0. sphagni (PL III, fig. 1) ; but I am not 
aware of a single instance where they are spatulate, or 
clavate, or indeed of any form except those named 
above; they vary greatly in length in the different 
species. 
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The Tcctopedia attain as great a development in 
this genus as in any ; but the respective species are 
very differently provided in this respect, although the 
nature of the structure is always the same, the size 
only varying. In cases like 0. lapidaria and 0. 
glohula (PL V, figs. 1, 6), where they perhaps attain 
their maximum, the first tectopedium is a powerful 
structure running parallel to the lamella, and seeming 
like an enlarged duplicate of that part, sharply 
pointed, and extending almost as far as the rostrum. 
The second tectopedium is always more rounded and 
cup-shaped, and never extends far forward. 

The Legs are usually rather slender, the coxae and 
femurs of the third and fourth pairs usually broad and 
flattened, so as to slip under the pteromorphae, as in 
Pelops. The coxae and femurs of these two pairs 
of legs and the femurs of the two front pairs are com- 
monly, but not invariably, provided with blades, which 
attain a large size in such species as molUcomus (PI. 
IV, fig. 1), O.fuscipes (PI. VII, fig. 1), particularly on 
the second pair of legs. The tarsi, in most species, are 
terminated by a tridactyle claw, of which the central 
unguis is far the thickest ; but in a few species, as 0. 
parmelicB (PI. XII, fig. 1) and 0. fusigera (PI. XII, fig. 
6), the claw is monodactyle. 

The PteromorphSB are not usually so flexible as in 
Pelops J although those of 0. alata (PI. X, fig. 1) are 
very mobile. In some species, as 0. alata, 0, punctata 
(PI. IX, fig. 1), the organ is carried forward so as to 
form a pointed or rounded projection, extending 
almost as far forward as the tip of the rostrum. 

The Tracheal system is fully developed. The CsBca 
of the ventriculus commonly of moderate length and 
pyriform (PL E. fig. 6, cce). 

The adults of this large genus are found in various 
localities, sometimes in moss, sometimes on the leaves 
and bark of trees, sometimes in other vegetable debris. 
They are probably, on the whole, the most widely 
spread, and most abundant of any genus in the family. 
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The larvae and nymphs vary greatly, no general rule 
can be given respecting them, they are ordinarily 
entirely unlike the adult. 

The genus is no doubt most closely allied to Pelops^ 
but presents many points of analogy with Notaspis and 
Leiosoma {Cepheus). I am acquainted with nineteen 
British species. 

In some cases the species of this genus are diflBcult 
to identify. It is almost impossible to distinguish 0. 
orbicularis from 0. piriformis by comparing the adults, 
because, although typical specimens differ in form, yet 
both species vary, and intermediate shapes occur in 
each; still they appear to be separate species, for 
the immature stages are different. 

It is very difficult to give in words any plain distinc- 
tion by which 0. gracilis^ 0. lapidariaj and 0. glohula 
can be separated from each other, but a person accus- 
tomed to them will pick out the three species without 
difficulty from their general appearance and size. 

I have in Plates XXIII, XXIV, given outlines of the 
cephalo-thoraces of all except a few species which are 
absolutely unmistakable, viz. 0. sphagni, 0. alata^ 0. 
quadricornuta, 0. tecta, 0. parmelicBy and 0. fusigera ; 
the outline of 0. piriformis will be found on PI. A. 
0. orbicularis would be similar. 
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Oribata sphagni,* Michael. Ill PI. , figs. 1 — 8. 

Oribata sphaffni, Mich. Jonrn. R. Microso. Soc, vol. iii, p. 179, 

pL iy, fig. 6. 

Average length about '32 mm. 
Average breadth about '20 mm. 

A minute aquatic species. 

Colour yellow-brown. 

Texture smooth and polished. 

Bostrum blunt. 

Cephalothorax long and conical, not depressed below 
the level of the abdomen. Lamellae narrow, almost 
straight blades on edge ; their cusps short and small, 
blunt-pointed, bearing a large curved lamellar hair at 
their points. Trans-lamella a thickened line, not a 
blade ; pseudo-stigmata small, and hidden by the ptero- 
morphsB; pseudo-stigmatic organs very minute, and 
hidden entirely within the pseudO'Stigmata. No inter- 
lamellar hairs ; tectopedia well-marked but rather short, 
the first bearing a hair. Apodemata powerful and all 
joined to the sternum. 

Legs short, fourth pair not extending behind the 
abdomen. Three posterior coxae inserted near together. 
Hind femurs not much flattened, no blades. One or 
two short thickened hairs or spines on most joints of 
each leg, and several long, fine ones on tarsi. Tactile 
hairs on all legs, largest on first pair. 

Abdomen oval, progaster sinuated, the central part 
advancing with a large curve ; it is not very clearly 
marked ofi* from the cephalothorax (the drawing is too 
distinct). The whole notogaster polished and hairless. 
The pteromorphas are strap-like^ quite different from 
every other British species which I know of, i.e. they 
are so short that their length, from anterior to posterior 
edge, is less than their breadth from the periphery of 
the abdomen to their lateral bend over the legs. They 

* Sphagnum (the bog-moss of that name). 
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only cover about half the femurs of the second pair. 
The organs are apparently becoming abortive. 

The Nymph. 

Colour of abdomen semitransparent, greenish-white, 
or yellowish-grey ; cephalothorax and legs pinkish or 
rather yellow. Some of the raised ridges on the 
abdomen brown. 

Cephalothorax. — Rostrum short, bluntly-conical 
anteriorly, then parallel-sided, overlapped in the middle 
by the point of a roughly triangular marking or shield, 
indented on each side, which forms the dorso-vertex, 
and is usually divided into four parts by two longi- 
tudinal and one transverse curved ridges. The 
pseudo-stigmata are at the posterior angles. Behind 
this triangle is a smaller, usually pentagonal, space, 
enclosed by a ridge ; these marKngs all vary in dif- 
ferent specimens ; a pair of strong spines (not shown 
in the plate) stand erect near the tip of the rostrum. 
The pseudo-stigmata are near together, the pseudo- 
stigmatic organs long and filiform. The interlamellar 
hairs are stout spines, and stand almost upright. The 
pre-ventricular glands often show through the dorsal 
surface near the pseudo-stigmata like two red spots. 

Legs rather thick, armed with short spines on each 
joint. 

Abdomen considerably longer than broad, attaining 
its full width immediately behind the progaster, which 
is either slightly undulated with a concave centre, or 
nearly straight ; it is bordered by two or three ridges 
or folds of cuticle. 

Abdomen shield-shaped, sides almost parallel ; noto- 
gaster flat or with slightly raised edges, covered with 
numerous, irregular, shallow wrinkles or folds of the 
cuticle, which become more curved as they get further 
back. All the ridges have raised dots irregularly 
scattered over them. The whole periphery of the 
abdomen except the progaster, is aimed with long^ 
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straight^ or slightly curved transparent spikes at some 
distance from each other, the anterior one being larger 
than that which follows, then they gradually increase 
in length to the hind margin. 

Distribution.— The adult is usually found crawling 
on Sphagnum ; the nymphs usually rolled up in a sub- 
aqueous leaf. 

I have found this species only at Epping Forest, but 
it is doubtless to be found elsewhere ; it is not un- 
common, but searching for it is troublesome. 

Obibata gracilis, sp. nov.,* PI. Ill, figs. 9, 10 ; PI. 

XXIII, fig. 3. 

Average length about '48 mm. 
Average breadth about '30 mm. 
Average projection of first pair of legs beyond tip 
of rostrum about '15 mm. 

A middle-sized and rather elegantly formed species. 

Colour bright brown. 

Texture highly polished. 

Cephalothorax Umg^ slender^ with a very pointed 
rostrum. Palpi showing from the dorsjd aspect. 
Dorso-vertex almost triangular, very narrow anteriorly. 
Lamellae nearly on edge, much broader about the mid- 
dle than posteriorly. The cusps long, blunt-pointed^ 
standing upward and forward and bearing a stout 
lamellar hair at the point. First tectopedium produced 
to a sharp pointy and bearing a pectinated hair. 
Pseudo-stigmatic organs straight, long, and moderately 
clavate (they are too stout in the figure). Interlamellar 
hairs long and setiform. 

Legs long and slender ; two front pairs about the 
same length; hind femurs much flattened and with 
blades. Tactile hairs very long, numerous fine hairs 
on the other joints. 

* Oraeili$t slender. 
VOL. I. 15 
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Abdomen.— Progaster strongly undulated ; advancing 
in the middle boldly over the cephalothorax. Ptero- 
morphad reaching far back. No hairs on the notogaster. 



The Nymph. 

The nymph is rather more complicated. 

Colour of cephalothorax, legs, and a long, somewhat 

gourd-shaped chitinous plate on the notogaster, dull 

brown (not quite as red or dark as in the plate). The 

ortions of the notogaster which are not covered by 

the chitinous shield are dull ochre-yellow or greenish. 

Cephalothorax broad, blunt, conical. There are 
two pairs of rostral hairs. Pseudo-stigmatic organs 
longer and less clavate than in the adult ; interlamellar 
hairs similar to those of the adult, but smaller. 

Legs shortish and stout, tibiaa of front pair con- 
siderably enlarged at the distal end where they bear 
the tactile hairs, which are not so long as those of the 
adult. Tarsi thickly clothed with fine hairs. The 
tibisB bear tactile hairs on all legs. The other joints 
bear short, curved, rough hairs disposed in a whorl on 
each joint. 

The Abdomen has the whole central and posterior 
parts, except a marginal line to the latter, covered by 
a chitinous plate, which is coarsely punctured and 
catches the light in numerous raised points, giving it 
the effect of being finely sprinkled with grey. The 
cuticle of the anterior portion bears three transverse 
rows of small chitinous sclerites of varying form, 
mostly smaller and rounder towards the middle, and 
larger and more elongated towards the lateral margin 
of the body ; behind these is a long-shaped sclerite 
running backward, and a few scattered dots. There 
is a stout, curved hair near each antero-lateral angle. 
No hairs on the notogaster. 

DistributioiL— I haye never captured the adult form 
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of this Oribata, but I found one nymph at Epping 
Forest and one at Lynton, Devon, and have bred the 
perfect creature ; I found the nymph in moss on trees. 
The drawing of the nymph is made from an extremely 
perfect cast skin, and memory of what the creature 
was when alive. Having only two specimens, at dif- 
ferent times, I could not spare one to draw from the 
life, as that frequently kills them, and I wanted to breed 
them and trace the species, which I did. For the 
same reason I could not spare one to dissect for parts. 



Obibata mollicomus,* Koch. PI. IV, figs. 1 — 9 ; PI. 

XXIII, fig. 4. 

Oribaiea moUicomiM, Koch. Heft 30, pi. xx. 

Average length about '5 mm. 
Average breath about '32 mm. 
Average projection of first pair of legs beyond tip 
of rostrum about '05 mm. 

A small and rather inconspicuous, but well-marked 
species. 

Colour black ; legs and a patch on the abdomen red- 
brown. 

Teztore dull but not areolated. 

Cephalothorax. — Rostrum blunt; dorso- vertex but 
little narrowed anteriorly. Lamellaa narrow blades 
nearly on edge, almost straight, nearly as long as the 
rostrum; this brings the translamella, which is a 
thickened line, very far forwards, and causes the frons 
to he very short. Cusps of lamellas pointed, and turned 
rather downward, carrying terminal lamellar hairs 
pointing in same direction. Pseudo-stigmata far 
apart and wide. Pseudo-stigmatic organs long, with 
filiform peduncles, and short rounded heads, which 
are flattened one way, so that when seen on edge the 
whole organs look nearly filiform. Interlamellar 
hairs very long and setiform. Tectopedia moderate 

* MollU, soft ; etma, hair. 
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size, the first carrying a hair. Phragma broad; 
lateral opisthophragmatic processes short, wide, and 
rounded, no central processes. Apodemata short, not 
reaching the sternum. 

Legs short, fourth pair hardly passing the hind 
margin. The two front femurs, but particularly the 
second, very wide^ with immense blades carried far 
forward. Tarsi short. 

Abdomen a long-shaped oval. PteromorphsB running 
far back, but only slightly expanded. Progaster 
rounded; a large patch of light clear chitin on the 
notogaster near the progaster, it is not sunk nor 
clearly defined. Four rows of very long flexible hairs 
on the notogaster. Genital plates square, anal plates 
large and diamond- shaped. 



Nymph. 

Colour bright dark oUve-brown [often rather darker 
than in the plate] ; it looks chitinous, and might easily 
be mistaken for an adult. General form very short 
and wide, shield-shaped. Texture polished. 

Cephalothorax. — Rostrum rounded, cephalothorax 
behind it greatly widened, bearing two small ridges 
like rudimentary laraellas ; dorso- vertex between them 
rough. Pseudo-stigmata dorsal. Pseudo-stigmatic 
organs long, with thin peduncles, and clavate or fusi- 
form heads. Interlamellar hairs setiform. 

Legs very short, first pair hardly passing the 
rostrum, third and fourth pairs almost entirely hidden 
by the abdomen; first and second femurs very wide, 
and idth rounded blades. 

Abdomen very short and wide^ shield-shaped, lateral 
edges curved. Progaster nearly straight, hind margin 
bluntly pointed. Commonly a fold by the progaster. 
During the inert stage the cephalothorax advances 
much further from the progaster by the drawing out 
of this fold and the flexible cuticle within it, the 
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creature then presents the appearance shown at 
PL IV, fig. 3. 

Distribution. — I have taken both nymph and adult 
most plentifully in spring in moss growing on dead 
wood. The species is generally distributed; it has 
been recorded in Germany. 



Obibata Bdwardsii,* Nic. PI. IV, figs. 10—17 ; Pi. 

XXIII, fig. 5. 

Oribaia Edwardni, Nic. P. 438, pi. v, fig. 5. 

Average length about '75 mm. 
Average breadth about '55 mm. 
Average projection of first pair of legs beyond point 
of rostrum about '25 mm. 

Colour dark brown. Texture dull and punctured 
all over the notogaster, so that there is not any 
polished effect. 

Cephalothorax broad and large in proportion. Tip 
of rostrum very obtuse; palpi porrected. Lamellce 
very shorty not reaching half the length of the cephalo- 
thorax, rather near together ; they are narrow blades, 
almost on edge, slightly undulated, and without cusps. 
Lamellar hairs long, stout, setiform. First tectope- 
dium shows plainly from the dorsal aspect, and looks 
like a second lamella, parallel to the first, but it does 
not bear any hair. Pseudo-stigmatic organs of mode- 
rate length, clavate, and sometimes recurved. Inter- 
lamellar hairs large, setiform, and flexible. Rostral 
hairs large and curved. Pseudo-stigmata large and 
projecting. The basi-pleuron is particularly ample. 

Legs long and thin. There are not any blades to any 
of the joints of the front legs. Claws large, central one 
very thick. Each leg of the fijrst two pairs has a tactile 
hair, all other joints, except the tarsi, a whorl of curved 
fine hairs, and some joints have a few scattered hairs in 

* Named after Milne Edwards. 



230 BRITISH OBIBATID^. 

addition. Tarsi well provided with fine straight 
hairs. 

Abdomen oval. Progaster and line of pteromorphas 
slightly sinuated. Notogaster not much arched, ptero- 
morphaB not running far backy but often a good deal 
expanded. There is a row of large, flexible, setiform 
hairs of varying lengths, and irregularly placed round 
the notogaster near the edge, and two short rows of 
about three similar hairs nearer the centre, besides 
some marginal ones. 

I do not know the immature stages oE this species. 

Distribution. — I have only found a few specimens 
at Loch Maree in Ross-shire, and a few at Hoddesden 
in Hertfordshire. Mr. Bostock sent me some from 
Stone in Staffordshire. Nicolet found it abundantly in 
France (Bois de Satory). 



Oribata lapidabia,* Lucas. PI. V, figs. 1 — 5; PI. 

XXin, fig. 6 ; PL D, fig. 4 ; 
PI. F, fig. 5; PI. G, fig. 3. 

Oribtxta lapidaHoy Lucas. Exploration scientifique de PAlg^rie, 

Animaox articol^s, p. 318, pi. xzii, 

fig. 11. 

— — Nic. P. 437. pi. V, fig. 6. 

— — HaUer. P. 304. 

Mureia rubra, Koch. Heft 31, pi. zzz, Nymph. 

Average length about '8 mm. 
Average breadth about '55 mm. 
Average projection of first pair of legs beyond tip 
of rostrum about '22 mm. 

This species is Nicolet's type of his division C t t 
of the genus. I have doubts whether the species 
which we find commonly in England is really the same 
as Nicolet's, there are differences, but then, as before 
stated, in very few species do we find the English 
specimens identical with Nicolet's descriptions and 
drawings ; we have to consider the extent and import- 

* LapidariuM, pertaining to stones. 
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ance of the variations, and I do not think these are 
sufficiently substantial to found a new species on them ; 
the more so as if our species be not lapidaria^ then 
Nicolet did not find ours, which is common here, whilst 
I have not found his, which is in itself suspicious 
with such widely-distributed creatures ; moreover, the 
English specimens are variable. 

The differences from Nicolet are: — 1st. That 
English specimens are usually much smaller, about 8 
mm. instead of 1*25 mm. ; I always, however, look 
on size as a doubtful distinction unless accompanied 
by structural difference, and I have found a large 
variety at the Land's End. 2nd. Nicolet describes the 
pseudo-stigmatic organs as long, whereas in English 
specimens they are short ; this is more important. He, 
on the other hand, does not figure them as long, 
although he makes them longer than the English. 

The above measurements and the following descrip- 
tion are from English specimens. 

Colour dark, rich brown, a large elliptical patch of 
indistinct outline in the median line of the abdomen 
near the progaster, and some smaller, more clearly 
defined spots nearer the edge (varying in number), 
much lighter, and semi-transparent. Texture gene- 
rally highly polished, especially in the Cornish speci- 
mens, but occasionally rather dull. 

Cephalothoraz. — Rostrum terminating in a small 
rounded point, ends of the genaB showing anteriorly as 
small cusps. The rostrum widens rapidly from the 
point. Cephalothorax rather short and wide, dorso- 
vertex loide anteriorly. LamellaB blades not quite on 
edge, cusps very shorty so that the anterior edge of the 
lamella looks truncated, the superior angle being very 
short. Lamellar hairs long and curved, reaching 
beyond the rostrum, inserted into the truncated edge 
of the lamella, not into its sharp angle. Trans-lameUa 
a mere thickened line. First tectopedium produced 
anteriorly to a very long sharp pointy which does not 
bear any hair, but there is a long curved hair on a 
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ridge near the sternal surface. Psendo-stigmata hidden 
by the progaster, pseudonstigmatic organs short and 
clavate, but varying a little in the length and in the 
roundness of the club. Interlamellar hairs very long 
and setiform. Lateral opisthophragmatic processes 
rather long and with a sharp inner angle, there are 
two small median processes. Apodemata very short, 
not reaching above half across the sternal plate. 

Legs moderately long and delicate, a number of 
setiform hairs arranged on them, chiefly in whorls. 

Abdomen broad, much arched. Progaster strongly 
sinuated, there being a sharp indentation where the 
pteromorph© join the progaster. Hind margin very 
round. Notogaster with the light patches mentioned 
above ; genital and anal plates far apart, former much 
the smaller, both subquadrate or slightly rounded. The 
internal parts, when dissected out, are very red, at 
least the adipose tissue carries much red pigment like 
that of the nymph. 

Nymph. 

This is treated by Koch as a separate species under 
the name of Murcia rubra. It is a beautiful creature. 

Colour orange-red, varying to dark-pink ; this is 
produced, not by the cuticle, which is colourless, trans- 
parent, and shiny, but by minute specks thickly 
scattered over the adipose tissue underlying it. Form 
diamond-shaped, the anterior half of the diamond 
being the longer. 

Cephalothorax not above one-fifth of the entire 
length, and having a constriction in front of the 
pseudn -stigmata, narrow in front of this. Pseudo- 
stigmata far apart, small, and red; pseudo-stigmatic 
organs short, with almost globular heads on short 
peduncles. Rostral hairs fine, pointing forward, a 
similar pair a little in front of the middle of the 
cephalothorax. Interlamellar hairs long, curving up- 
ward and outward. 
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Legs thin and rather short, no enlarged joints. 
Tactile hairs long, other hairs fine, arranged in whorls. 

Abdomen flat in young specimens, becoming more 
convex later. The diamond angular when young, 
more rounded oflF when the nymph is older. Two dark 
red spots on the progaster with a whitish space 
between them, spots joined by a red line, sometimes 
bearing two smaller red spots. A band of six black, 
rather clavate hairs, pointing backward, about a fifth of 
the distance behind the progaster. A little behind 
these is a transverse mark like a scratch on the skin, 
probably where some part of the cast skin has been 
attached ; posterior to this is a flask-shaped patch, the 
larger part being anterior and the smaller extending to 
the anal margin, this patch is darker and thicker than 
the rest and strongly dotted. In the constriction 
answering to the commencement of the neck in the 
flask, are two large, crimson spots, which seem to be 
expulsory vesicles (see p. 179) (ClaparMe*s renal 
organs) showing through the skin, in the centre of 
each is a small black ring which appears to surround 
a minute opening. A separate patch, similar to the 
one above described, but round, seems to cover each 
spot. The extreme transparency of the integument, 
and the colour of the internal parts, allows the latter 
to be plainly seen. 

During the inert stage the pigment instead of imder- 
lying the cuticle seems to mix vaguely in the substance 
of the creature. 

Distribution. — The species is generally distributed 
and common ; the adults are not usually found abim- 
dantly, nor in numbers together ; it is found in moss. 
Mr. Bostock, of Stone, has found the nymphs in great 
quantities on the bark of a dead Gedrus deodar. It 
has been recorded in Algeria, France, and Germany. 
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OfiiBATA GLOBULA,* Nic. PI. V, figs. 6—12; PI. XXni, 

fig. 7 ; PI. XXIV, fig. 8 ; PL 0, 
fig. 11 ; PI. G, figs. 4, 10. 

Oribaia glohda, Nicolet. P. 439, pi. v, fig. 1. 
— — Haller. P. 304. 

Average length about 1*05 mm. 
Average breadth about '77 mm. 
Average projection of first pair of legs beyond point 
of rostrum about '21. 

A large species, unmistakeable when once known, 
very globular, intensely black, and highly polished ; it 
has not a hair on the body. 

Cephalothoraz very short and broad ; dorso-vert^x, 
short, wide, with a strongly concave anterior margin. 
LamellaB narrow blades almost on edge ; cusps project- 
ing some distance and having sUghtly truncated ends, 
from each of which springs a strong hair or spine. 
The cusp outside the hair has a short, sharp point. 
Translamella a thickened line. First tectopedia 
parallel to the lamellae, and projecting forwards in a 
long point, but not bearing any hair. Pseudo-stigmatic 
organs long and filiform or rod-like (those at PI. XXIII 
are too clavate). Interlamellar hairs near together 
and setiform. 

Legs short and thin, well provided with fine hairs, 
the posterior pair pass the hind margin by about half 
the length of the tarsi. 

Abdomen much arched on the back, very broad. 
Progaster strongly sinuated with its edge thickened so 
as to form a slight ridge. Posterior margin truncated. 
The pteromorphae are usually closely pressed against 
the body so as hardly to show from the dorsal aspect, 
except just at the anterior margin. Genital and anal 
plates far apart, former square, latter large and 
pentagonal. 

Nymph. 

This Nymph is so similar to that of Oribata alata 

* This should have been " globulus*^ as that word (signifying a little 
globe) is a noan. 
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that it is excessively difficult to distinguish them. The 
main points of difference are that the nymph of 0. 
globula is larger, more rounded in form, and shows a 
smaller portion of the cephalothorax than 0. alata^ and 
it is usually a trifle pinker in colour ; the form of the 
apparent dark marks must not be relied on. 

Colour varies a good deal ; it is usually a salmon or 
reddish ochre shaded with pink and brown, or else 
olive-green, in the fall-grown nymph ; straw-colour to 
pinkish-yellow when younger. The ventriculus with 
its coating of cells shows as a large brown roimded 
mass near the anterior margin, and often the rectum 
shows as a smaller brown patch. 

The Texture of the notogaster is polished and trans- 
parent. 

Cephalothorax small, very little of it except the 
rostrum is seen ; this has the sides very curved, with 
the rostral hairs well shown. Pseudo-stigmatic organs 
moderately long, strongly recurved, and with slightly 
lanceolate ends. Interlamellar hairs straight and very 
short, borne on a sort of thin, narrow shelf, which 
borders the progaster, and which is indented between 
the hairs. 

Legs thin and rather short, the femurs of the 
first two pairs have blades. (The engraver has acci- 
dentally divided the femur of the second leg in the 
plate, and made an extra joint in consequence, PI. V, 

fig. 7.) 

Abdomen very globular, only slightly inclined to be 
pointed posteriorly, and very slightly truncated ante- 
riorly. It is polished and without hairs on the noto- 
gaster. 

The drawing of the nymph is taken from one shortly 
after the second ecdysis, and was a specimen which I 
foimd with several others as living larvas within the 
dead body of the mother, and bred to the adult stage. 

The Larva is very globular, almost transparent, with 
the two spots formed by the ventriculus and rectum 
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(or colon) very conspicuous. It is very polished and 
looks like a small glass bead. It is active. 

Distribution. — The creature lives on lichens and 
minute fungi, possibly it eats mosses as well. It is 
common and generally distributed. It has been 
recorded in France and Germany. 

Oribata orbicularis,* Koch, type species, PI. VI, figs. 

1 and 3—9 ; PI. XI, fig. 12. 

Ortbaiea orbieularia, Koch. Heft 3, pi. vi. 

— — Can. e Fan., p. 14. ? 
Oribala — Nio. P. 435, pi. v, fig. 2. 

— - Haller. P. 304. 

Average length about '65 mm. 
Average breadth about '62 mm. 
Average projection of first pair of legs beyond tip 
of rostrum about '14 mm. 

This is Nicolet's type species of his division C, and 
it, or the closely allied 0. piriformis (it does not matter 
which), may well serve for a type of the whole genus. 
It is a medium species without extreme developments, 
contains almost all the parts found in any, and is 
probably the commonest British species, although not 
quite so universally distributed as 0. punctata. 

Colour dark red-brown; a vague lighter patch on 
the notogaster near the progaster. 

Texture finely punctured, not very polished ; this is 
a point which appears to be peculiar to the British 
specimens, the Continental are described as polished. 
I do not think this a suflBcient difference on which 
to found a new species, particularly as other species 
vary in this respect ; and moreover I have not much 
confidence in its having been correctly distinguished 
from 0. piriformis. 

Cephalotlioraz — Rostrum blunt, the gensB showing 
as distinct projections rather longer than the frons. 
Two pairs of rostral hairs (only one shows in the 
plate). Cephalothorax long ; dorso- vertex short, 

* Orbiculus, a little globe. 
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rather narrow. Lamellas large blades nearly on edge, 
somewhat sinuated, and considerably wider anteriorly 
than posteriorly ; cusps broad, not long, truncated ; 
lamellar hair inserted in a notch in the middle of the 
truncated edge ; hair itself long, straight, setiform ; 
corner of the cusp outside the hair rounded. Trans- 
lamella a narrow blade on edge^ of even width almost 
throughout. Pseudo-stigmata large, open, projecting. 
Pseudo-stigmatic organs short, spatulate, slightly re- 
curved. Interlamellar hairs long, setiform, flexible. 
Tectopedia large, first projecting in a long point, second 
wide and rounded. Opisthophragmatic processes long, 
lateral ones large and square, two smaller central ones 
very near together. First and second apodemata 
joined to the sternum. The inter-stigmatic hairs, and 
some of those on the legs, may be very finely imbricated. 
Abdomen nearly rounds arched, slightly truncated 
anteriorly. Progaster strongly sinuated. Notogaster 
hairless, and with the above-named light patch. Anal 
plates large, at some distance from the hind margin. 
The form of the abdomen, although typically round, 
varies a good deal. 

Nymph. 

This nymph has a strong resemblance to that of 0. 
lapidaria^ except in colour ; there are, however, points 
which render it easy to distinguish the two. 

Colour bright pinkish-brown, varying to dirty 
yellow-brown; legs pinkish. 

Texture much dotted and slightly rough, and 
wrinkled with very small markings. 

Form pyriform, approaching diamond-shaped, the 
anterior part of the diamond being the longer, and the 
angles rounded. 

Cephalothorax short, constricted about the middle. 
Rostrum blunt. Pseudo-stigmata rather dorsal. 
Pseudo-stigmatic organs short, with clavate heads, 
approaching globular. Interlamellar and rostral hairs 
large, curved, serrated. 

Legs of moderate length, about even thickness 
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except tarsi. Each of the three central joints bears a 
whorl of short, curved, serrated hairs at its distal 
end. Tactile hairs on all legs. 

Abdomen — Progaster concave, usually two small 
brown spots near it. A large, flask-shaped, thickened 
patch on the notogaster, strongly dotted, the larger 
part being anterior, and the smaller extending to the 
posterior margin of the abdomen. In the constriction 
answering to the commencement of the neck in the 
flask (which, however, is wide) are two large sub- 
globular brown spots on the edge of the body, 
which are Claparfede's renal organs, showing through 
the cuticle. On the antero-lateral angle of the abdo- 
men is a large curved serrated hair ; and there are two 
rows of short, curved, fine hairs on the notogaster, and 
two pairs of short ones on the hind margin. 

Distribution. — The perfect creature may be obtained 
in great quantities by beating oak trees in spring. 
The nymphs and larvaa in the same way in sunmier. 
Both are also found on other trees and in other places, 
but not so abundantly ; the nymph appears to frequent 
the bracts. The species is common and generally 
distributed. It has been recorded in France, Germany, 
and also in Italy ; in the last case the size given is 
greatly in excess of the specimens found by Nicolet 
and myself, this may be local difference. 

Oeibata pieifoemis,* Nic, PI. VI, figs. 2 and 10; PI. 

A, figs. 1—9, and 11, 12; PI. 

B, figs. 1, 2, 6, 9, 11, 13, 16, 
18, 19, 21,23,25,27,28; PI. 
0, figs. 1, 3—7, 15. 

Type species. 

Oribcda pirtfomnU, Nic. P. 436, pi. y, fig. 3. 

Average length about '65 mm. 
Average breadth about '40 mm. 

* Pyrum vel Pirum, a pear ; forma, shape. 
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Average projection of first pair of legs beyond tip 
of rostrum about '14 mm. 

It is almost impossible to distinguish the adult of 
this species from that of 0. orbicularis^ but the nymphs 
and larvae are different. 

The drawings are made from extreme forms of each 
species, but many intermediate forms occur in each, 
so that breeding is the only reliable test; both are 
easily bred. 

The differences between the adults are that this 
species, although of the same length, is narrower and 
more pyriform, thus the bulk is less. The outer corner 
of the cusp is pointed or angular instead of rounded, 
and the notogaster is more highly pohshed, and has 
not usually the slightly lighter patch found in 0. orbicu- 
laris ; still I do not profess to be able to distinguish 
captured specimens ; and I should not have considered 
it a separate species were it not for the immature 
stages, which seem decisive, and the habitat. 

Coloiir red-brown. Texture highly polished. 

Cephalothorax. — Rostrum blunt, the genae showing 
as distinct projections rather longer than the frons. 
Cephalothorax long. Dorso-vertex short, rather 
narrow. Lamellae large blades nearly on edge, some- 
what sinuated, and wider anteriorly than posteriorly ; 
cusps broad, not long, truncated. Lamellar hair 
inserted in a notch in the middle of the truncated 
edge ; hair long, straight, and setiform. Corner of the 
cusp outside the hair sharp-angled or pointed. Trans- 
lamella a narrow blade on edge of even ividth almost 
throughout. Pseudo-stigmata large, open, projecting. 
Pseudo-stigmatic organs short, spatulate, slightly 
recurved. Interlamellar hairs long, flexible, setiform. 
Tectopedia large; first projecting in a long point, 
somewhat recurved ; second wide and rounded. Opis- 
thophragmatic processes long ; lateral ones large and 
square. Two smaller central ones very near together. 
First and second apodemata joined to the sternum. 
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Abdomen pynfomiy arched. Progaster strongly 
sinuated. Notogaster hairless. The form, although 
typically pyriform, varies a good deal. 

Nymph. 

Colonr and texture vary in different parts of the 
body. Rostrum and legs dark brown, rather rough. 
Pro vertex light yellow or ochre-colour, and polished ; 
posterior to this are two rolls of skin, light greenish- 
brown, and leathery. The cuticle of the abdomen is 
whitish, but the notogaster is almost entirely covered 
by a ohitinous plate, which is darkish olive-green in a 
fully-grown nymph. 

The shape of the whole animal is pyriform, but not 
regularly so ; the increase in width being usually in 
steps, not sloping. 

Bostrom pointed, its lateral edges much curved, and 
its posterior somewhat overhung by the next division 
of the cephalothorax. Rostral hairs fine. 

Cephalothorax posterior to rostrum, divided into 
three steps or divisions, giving it a telescopic effect, 
of these divisions the foremost is the longest, and is 
almost cylindrical. The rostrum and first pair of legs 
seem to be inserted within it. The two hinder steps 
are rounded rolls of cuticle, the posterior the nar- 
rower and more sharply cut; dimng the inert stage 
these two rolls become straightened, and the creature 
then looks longer in proportion. Pseudo-stigmatio 
organs globular, on very short peduncles. Inter- 
lamellar hairs long, setiform, and with a double curve. 

Legs thick, about equal width throughout. The 
fourth pair do not pass the hind margin. Tarsi 
clothed with hairs ; a few fine hairs on most joints. 

Abdomen very square, with rounded corners and 
posterior margin ; its anterior part is the highest, but 
it is not much arched. Notogaster almost entirely 
covered by a chitinous shield, which is finely punc- 
tured all over, and hairless. 
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DistributioiL — Both nymph and adult live in moss. 
It is common and generally distributed ; it has been 
recorded in France. 



Obibata fuscipbs,* Koch. PI. VIT, figs. 1 — 2; PI. 

XXIII, fig. 8. 

Oribates fuicipes, Koch. Heft 6, pi. viii. 

Zeies ephippiatus, — Hefb 3, pi. yii. Nymph (P). 

Average length about '63 mm. 
Average breadth about '40 mm. 
Average projection of first pair of legs beyond tip of 
rostrum about *15 mm. 

Colour usually dark rich red-brown. 

Texture extremely polished. Reflecting objects with 
great distinctness. Creature much arched on the 
back, shape of abdomen a very long ellipse. Cephalo- 
thorax much narrower than the abdomen. 

Cephalothoraz small, rostrum very pointed. Lamellad 
large, the anterior portions almost horizontal^ not on 
edge. Cusps long and truncated^ not ending in a point ; 
lamellar hair strong, curved, serrated, springing from 
an indentation in the centre of the anterior truncated 
edge of each lamella; lamellas near together toward 
their tips. Translamella a shorty wide blade, nearly 
horizontal. The tectopedia small and not conspicuous, 
but the first one very pointed. A strong, pectinated, 
curved hair from each gena, tte two nearly meeting 
in front, as in quadricomuta. Pseudo-stigmatic organs 
long and standing almost upright ; they are thin, rough, 
and slightly thickened towards the ends in a lanceolate 
manner. Interlamellar hairs long, upright, serrated. 

Legs.— First and second pairs rather long. Fourth 
pair do not quite reach the hind margin. Femurs of 
first two pairs of legs broad and flattened, with broad, 
thin blades, which are rounded anteriorly in the first 

* FuMcm, brown ; pet, a foot. 
VOL. I. 16 
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pair, but in the second pair are prolonged forward 
and form a large^ rather obtuse point, which is a special 
character of the species. 

Abdomen. — Progaster rounded, notogaster extremely 
polished ; a row of long, fine, widely-set hairs near 
the margin, and a pair of similar hairs on the pos- 
terior part of the notogaster, but within the mar- 
ginal row, and occasionally a few nearer the centre. 
Anterior edge of the pteromorphaa very straight. These 
organs are small, and fade into the general margin of 
the abdomen without the point of termination being 
visible except on very close observation. Hind margin 
roimded. 

Nymph. 

This is probably the creature described by Koch as 
a separate species under the name of Zetes ephippiatus 
(Heft 3, pi. vii). 

Colour of tawny port- wine, taking a yellow shade in 
the lights. The alimentary canal shows through the 
dorsal surface, forming a large, dark red-brown patch. 
There is often a smaller round patch of the same 
colour in the median line, arising from a ball of faecal 
matter in the hind gut, showing through the dorsal 
surface. Legs and cephalothorax of much the same 
colour as the abdomen. The notogaster is closely 
covered with raised granulations which catch the light. 

Cephalothorax broad and short, much narrower 
than the abdomen, considerably raised in the middle. 
Rostrum short, the palpi not visible. Pseudo-stigmatio 
organs long, almost filiform, but slightly diminished 
towards the distal end and doubly curved. Inter- 
lamellar hairs setiform. Rostral hairs fine and cm*ved. 

Legs stout, rather short, and wide apart, especially 
the two last pairs, the femurs of which are un- 
usually thick and widened distally. Tibiae and 
genuals of the two front pairs, and tibias of the hind 
pairs of legs, bear long tactile hairs ; tarsi all clothed 
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with longish hairs, and there is a whorl of fine, curved 
hairs on each other joint, except the coxa, of each leg. 
Abdomen broad and shield-shaped, its proportion 
of length to greatest breadth being about nine to seven. 
Progaster much wider than cephalothorax, very dis- 
tinct. Notogaster, considerably arched, and without 
hairs, but there are a few, very fine and short, round the 
posterior margin, and there is a larger one at the antero- 
lateral angle, which is not shown in the plate. The 
nymph when inert resembles that of 0. gracilis in the 
same condition, but has fewer pieces of detached 
chitin. 

Distribution. — The nymph and perfect creature live 
at the roots of mosses. I have found the species only 
at Epping Forest : it appears to be rare. 

The species has been recorded in Germany (near 
Regensberg) ; it is stated to be scarce there. 

Obibata SETOSA,* Koch. PI. VII, figs. 3 — 12; PI. 

XXIII, fig. 9. 

Orihates setosus, Koch. Heft 30, pi. xix. 

— — Can. e Fan., p. 15. 
Oribata seiosa, Nic. P. 436, pi. y, fig. 4. 

— — Haller. P. 304. 

— notaia, Tborell. Ofversigt K. Yet. Akad. Stockholm, 

1871, p. 683. 
Mureia trimacvlata, Koch. Heft o, pi. xxi, Nymph. 

Average length about "54 mm. 
Average breadth about '38 mm. 
Average projection of first pair of legs beyond tip 
of rostrum about •! mm. 

Colour very dark chitinous-brown, with a vague 
lighter patch at the anterior margin of the notogaster ; 
pteromorphae and legs somewhat lighter. 

Shape broadly pyriform with very round posterior 
margin. 

Cephalothoraz considerably narrower than the abdo- 
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men and small in proportion. Tip of the rostrum 
small; the ceplialotliorax behind it has a somewhat 
convex lateral margin. LameUiB large, set nearly on 
edge ; cusps almost horizontal, terminating in a very 
long J sharp point, which almost reaches the point of the 
rostrum. The translamella is a blade, and starts just 
behind the cusps, forming a sharp angle which bears a 
strong serrated spine (the lamellar hair) ; between the 
two spines the translamella has a deep indentation of a 
Vandyke shape. The lower edge of the translamella has 
a blunt central point directed backward. The first 
tectopedium on each side projects as a long free point, 
almost as far as the rostrum, and bears a long, curved, 
serrated spine. Pseudo-stigmata hidden below the 
progaster. Pseudo-stigmatic organs moderately long, 
rough, gradually thickened toward the distal end, 
and somewhat recurved. The interlamellar hairs long^ 
rigid^ serrated^ and near together. Lateral opistho- 
phragmatio processes large and square; no central 
processes. 

Legs of medium length, the genuals and tibiaa of 
the two front pairs and the tibiae of the third pair 
each bear one curved, serrated spine on the outer 
side, paired by a fine hair on the inner side ; the tactile 
hairs are small, the tarsi thickly clothed with fine hairs. 

Abdomen slightly longer than broad. Progaster 
divided into three lobes by narrow and shallow inden- 
tations at the commencement of the pteromorphae. 
Posterior margin much rounded. The line of the 
pteromorphsB fades into that of the lateral margin of 
the abdomen without any marked point of division. 
The texture is smooth but dull ; there are one or two 
rows of rod-like, rough hairs round the margin (they 
are too pointed in the figure). 

This is a very varying species, in some specimens 
the cusps of the lamellsB are short and rounded, and 
look as tliough they were worn down ; and in some 
specimens the pseudo-stigmatic organs are more clavate 
than in others. Nicolet describes them as almost 



OBIBATA SETOSA. 245 

cylindrical, but he draws them gradually thickened 
towards the end, which I consider to be the true type- 
form. Nicolet draws two rows of closely set hairs all 
round the lateral and posterior edges of the notogaster, 
but he refers the species to Koch, who only draws one ; 
I usually find one complete row and a part of a row 
outside it towards the posterior margin (not shown in 
the figure). Nicolet draws the hairs as fine and pointed, 
whereas they are more rod-like ; this is probably the 
fault of the engraver (mine has to some extent done 
the same). Koch's drawing has the abdomen much 
narrower. I have one extremely small specimen with 
the abdomen as in Koch's figure, but it has the two 
rows of hairs very plainly. Thorell's specimen (from 
Spitzbergen) had only one row of hairs, he gives the 
above differences as reasons for considering his a new 
species. T incline to the opinion that they are all one, 
particularly as I have had an immature specimen from 
still further north. It is possible that the small speci- 
men may be a different species, but I do not at present 
see sufficient proof of it. 



Nymph. 

This nymph is probably the creature described by 
Koch under the name of Murcia triinaculata. 

Coloiir of rostrum and legs light pinkish-brown. 
Texture of same parts more or less chitinous. Abdo- 
men at the periphery semitransparent, bluish- white ; a 
saddle-shaped patch, formed by the alimentary canal, 
Ac, frequently occupies part of the notogaster, and is 
often inclined to yellow-green. The expulsory vesi- 
cles form an almost black patch on each side, which 
from its situation at the edge of the body, appears 
half elliptical (by longitudinal bisection) from the 
dorsal aspect. 

Cephalotlioraz obtusely conicaL Rostrum plainly 
divided from the remainder of the cephalothorax, and 
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different in colour ; it bears two pairs of stout, rough 
hairs, one in front of the other. The remainder of 
the cephalothorax is much lighter in colour. Pseudo- 
stigmatic organs clavate and rather short ; the inter- 
lamellar hairs and a pair of hairs near the rostrum are 
strong, rough spines. 

Legs of moderate length, hind pair not reaching the 
posterior margin of the notogaster, they are rather 
profusely haired; tactile hairs on first pair of legs 
very long. Hairs of the tarsi long and numerous ; 
there is a long hair on the genual of the first leg, and 
a number of rough and smooth hairs on the various 
joints of the respective legs. 

Abdomen.— Progaster slightly concave, as wide as 
the base of the cephalothorax but not wider. The 
abdomen widens gradually until a little beyond the 
middle, then contracts more suddenly and forms a 
slight posterior point. The dorsal surface is trans- 
parent, allowing the internal organs to be plainly seen ; 
the pre-ventricular glands are conspicuous and appear 
to lie under the anterior margin of the abdomen ; the 
ventriculus is also very plainly seen, behind it an 
oval semitransparent space is equivalent to the hind 
gut. The notogaster has a few distant and irregular 
folds in the cuticle, sometimes going right across the 
creature. 

There is a pair of rough spines on the notogaster 
near the posterior margin, two pairs of similar spines 
on the hind margin itself, or slightly underneath, a 
row of about four similar spines on each lateral margin 
of the abdomen, and three pairs on the anterior and 
central parts of the notogaster ; there is also a very 
strong spine standing almost at right angles to the 
margin a trifle behind the antero-lateral corner, and a 
rather smaller spine crossing it at an angle. 

DiBtributioiL — The nymph may be f oimd in consider- 
able numbers in meadows in June by sweeping the 
long grass. The perfect creature may be taken in the 
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same manner. The species is rather common ; it has 
been recorded in Germany, Italy, and France, and at 
BelPs Sound, Spitzbergen. I am also indebted to the 
kindness of Captain Feilden, of Norwich, for the oppor- 
tunity of examining an Orihata which his sharp eyes 
had discovered in a crevice of a piece of rock at the 
remote polar region of Franz- Joseph Land. It proved 
to be the cast skin of a nymph of this species. 



Oribata quadbioobnuta,* Mc^aeZ. PI. VIII, figs. 1 — 10. 

Orihata qucuhicormUa, Michael. Journ. B. Microsc. Soo., vol. iii, 

p. 181, pi. iv (1880). 

? . Average length about '68 mm. 

Average breadth about '37 mm. 

Average length of legs of all pairs about '30 mm. 
The c? is usually about a quarter smaller. 

A medium-sized, very complex species, forming a 
step between 0. setosa and 0. punctata. 

Colour chestnut-brown, a vague lighter patch on the 
notogaster, near the progaster ; legs also lighter. 

Texture smooth, but not very polished. 

Shape pyriform, rather broad. 

Cephalothorax. — Rostrum rounded, rather narrow, 
with a flattened, depressed, anterior margin (fig. 6, a), 
which has two points (or one cleft in the middle). 
The rostral hairs are great curved spines strongly pec^ 
tinated on their outer edges^ almost smooth on the 
inner ones (fig. 6, b). Hinder part of the cephalo- 
thorax broadly conical, but almost concealed by the 
lamell89, pteromorphsB, &c. LamellsB extremely large 
and very peculiar, they are very broody so that the 
hind margins extend almost across the whole cephalo- 
thorax. This arrangement obtains also in 0. tecta and 
0. punctata. The lamellas are horizontal in general 
position, but each lamella is arched, the inner edge 
being the lowest part. The internal comers of the 

* Q^adru8, four-square ; eomutus, homed. 



248 BRITISH OBIBATIDA. 

hind margins are produced, and form short, blunt 
points, which run inward and backward, and almost 
touch, assuming the appearance of a translamella, but 
I do not think they are the true homologues of that 
organ. The lamellaB again almost touch before the 
commencement of the cusps ; every line of the lamellad 
is curved and sweeping. The result of all this is that 
the visible dorso-vertex enclosed between the lamellao 
and the progaster resembles one of the trefoils found 
in Gothic ecclesiastical windows. There are two cusps 
to each lamella, or rather the anterior part of each 
lamella has a great vandyke-shaped indentation lying 
between two long blade-like horns ^ which reach as far 
the point of the rostrum, so that the whole lamella 
looks like an old-fashioned boot-jack. The lamellar 
hair proceeds from the centre of the indentation^ and is 
a great serrated spine, reaching considerably beyond 
the tip of the rostrum (fig. 3, m). There is not any 
true translamella. Pseudo-stigmata hidden by the 
progaster. Pseudo-stigmatic organs long, rough, and 
falciform, curving inward. (They are hardly pointed 
enough in fig. 1.) Interlamellar hairs very long, ser- 
rated spines ; tectopedia very large, the first are excep- 
tional ; they are broad blades, the greater part of 
which stand free, the anterior edges strongly serrated 
(figs. 7 and 8) ; there is a curious horseshoe-shaped 
mark on the under side. The second are rounded and 
very wide, enclosing a space apparently unnecessarily 
large for the first leg. There is a small third tecto- 
pedium behind the second leg. Lateral opistho- 
phragmatic processes large, projecting inward ; central 
ones very small and weak. Apodemata not reaching 
the sternum. 

Legs thin, front pair with coxss turned almost at 
right angles. Coxad and femurs of two hind pairs 
broad and flattened, no blades. G-enuals and tibiss of 
two front pairs, and tibisB of fourth pair, each bear a 
short, stout, rough spine on their outer edge. A few 
fine hairs on each joint, tarsi well furnished with them. 
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Abdomen (without pteromorpli89) broadest where 
the pteromorphas cease posteriorly; abdomen with 
pteromorphaa widest about, or a little behind, the 
middle. Progaster much sinuated, particulariy the 
edges of the pteromorphae, which are marked with 
several fine parallel striaa. Pteromorphaa large and 
extending far back. A row of long flexible hairs 
round the notogaster, and about three pairs on the 
posterior margin at different levels. 

Berlese, in his * Acari, Miriapodi e Scorpioni 
Italiani,* fasc. ix, December, 1883, pi. ii, figures and 
describes an Oribata which he identifies (I cannot see 
why) with 0. ccdcaratus, Koch (Heft 2, pi. 13). It is 
very like the present species, but does not appear to 
be identical ; it has setiform pseudo-stigmatic organs 
instead of clavate ; the pectinated rostral hair of 
0. quadricomuta seems to be absent, and the posterior 
form of the lamellss different; besides other varia- 
tions. 



Nymph. 

The most striking features are the quantity and 
size of the spines. 

Colour pale red-brown or flesh-colour. Apex of 
rostrum and legs a darker shade of same colour. 

Texture shiny and transparent. 

Cephalothorax conical, slightly longer than broad ; 
anterior half with a somewhat convex, posterior half 
with a decidedly concave, lateral margin. Rostrum 
pointed. Pseudo-stigmata shghtly projecting tubes 
looking straight upward. Pseudo-stigmatic organs very 
long, rough, gradually but slightly thickened toward 
the distal end, somewhat curved, and pointing upward 
and outward. Interlamellar hairs extremely long, ser- 
rated, curved spines ; much longer than the cephalo- 
thorax. In front of these is a second pair of similar, 
shorter, but still long spines on the dorso-vertex, 
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and in front of these again are the rostral hairs, 
which are similar spines still shorter, although even 
they are long ; their position is remarkably dorsal, 
they are nearer together than the pair of spines behind 
them, and these are nearer together than the inter- 
lamellar. 

Legs. — First and second pairs nearly equal thick- 
ness throughout, third and fourth pairs have coxad 
and femurs enlarged. The tarsi are the longest joints, 
except in the fourth pair, where the tibias equal them. 
There are the following curved, serrated spines, on 
the legs, similar to those above described but shorter : 
viz. two on each femur of the first and third, and three 
on each of those of the second pair of legs ; two on 
each genual and tibia of first and second pairs and 
one on each tibia of the third and fourth pairs ; two, 
much smaller, on each tarsus of second and third 
pairs. Tactile hairs borne on conical projections. 
Tarsi with numerous fine hairs, and a few on the other 
joints. 

Abdomen. — Shield- shaped, arched, with a great 
fold near the progaster, a short, truncated, conical 
projection in centre of hind margin ; on each side of 
this is a serrated, curved spine, directed backward 
and inward. There are about seven similar spines, 
almost equidistant, along each side of the abdomen ; 
a very large one near each antero-lateral angle, 
another a little further in, also very large; and a 
pair shorter near the middle of the progaster. Two 
pairs behind these, on the notogaster, and another pair 
on the same further back and wider apart. Ventral 
surface bowed. Legs set far in. Anal plates large 
and set far forward. 

The nymph appears to be social and to form a 
kind of web in the wood. 

Distribution. — I once found a number of this 
species in the decayed wood of an old tub which had 
been lying a long time in a garden in Warwickshire. 
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The adults were chiefly on the surface, and the 
immature stages in the substance of the wood. I 
have not ever again found it in any quantity, but 
Mr. C. F. George has found the species at Kirton- 
Lindsey, Lincolnshire ; and I have found it at Epping 
Forest and at the Land's End, Cornwall. 



OeIBATA TEOTA,* Sp. UOV., PL VIII, fig. 11. 

Average length about '21 mm. 

Average breadth about '11 mm., measured below 
pteromorphaB. 

Average projection of first pair of legs beyond tip 
of rostrum about '037 mm. 

This will be seen by the measurements to be about 
. the smallest of the British Oribatidce which I am 
acquainted with, yet it is an elaborately formed 
species. 

Colour dark-brown. Texture polished, without 
any markings or hairs on the dorsal surface. It is 
rather long-shaped. 

Cephalothorax slightly more than a third of the 
entire length. Rostrum ending in a strong blunt point 
or knob, thence the cephalothorax is conical with 
rather convex lateral margins. The lamellaD hori^ 
zontalf very large and broad, standing quite free, except 
at the hind margin; it is one of the species where 
the inner edges of the lamellce almost touchy some- 
times they touch and join for a short distance. Dorso- 
vertex small and almost triangular. Each lamella 
is truncated anteriorly and the truncated edge is 
indented by a shallow notch, which leaves a point at 
the inner angle, which point, when examined with a 
power of about 200 linear, is seen to be bifid ; it bears 
the lamellar hair which is a rough spine; the notch 
also leaves a very sharp, and slightly longer, point 

• Tectus, covered (as with a roof). 
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at the exterior angle. The inner sides of the free 
portions of the lamellsB are almost straight, the outer 
edges sinuous, curving strongly inwards to join the 
inner anterior angles of the pseudo-stigmata. Each 
lamella is narrowest anteriorly and increases in 
width until it reaches the inward curve towards the 
pseudo-stigma; the lamellad almost reach the tip 
of the rostrum, and much resemble those of 0. punc- 
tata. The pseudo-stigmata scarcely project beyond 
the anterior edge of the pteromorpha9. Pseudo- 
stigmatic organs very long and filiform or slightly 
clavate (they are too much so in the Plate). Inter- 
lamellar hairs long, rough, and rod-like, but pointed 
at the ends ; they usually lie just under the edges of the 
lamellaB, and seem as though attached thereto. The 
palpi project. The first tectopedia are strongly deve- 
loped, and are sinuated, so that the insertions of the 
first pair of legs are sunk in deep, close cavities. 

Legs rather short and stout. The tibiae and tarsi 
of the first two pairs thick in proportion to the other 
joints. The fourth pair do not reach very much 
behind the abdomen. 

Abdomen rather long and narow, pteromorphsd 
large, usually a good deal expanded, they run far 
back, and are joined to the abdomen by a sinuated line, 
they also have a sinuous anterior margin. 

I am not acquainted with the immature stages of 
this species. 

Distribution. — It lives in moss. I have found it at 
Epping Forest, Dorking, and other places ; probably 
it is common, but from its minuteness may escape 
detection. 
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Oribata punctata,* Nic. PL IX, figs. 1 — 14 ; and PI. 

XXIII, fig. 10. 

Oribala punctata, Nio. P. 434, pi. iv, fig. 7 ; pi. ii, fig. 3. 

— nitena, — P. 433, pi. iv, fig. 8. ? 
Oribates ovalia, Koch. Hefb 3, pi. t. 

— — Can. e Pan , p. 14. P 

Average length about '65 mm. 
Average breadth about '45 mm. 
Average projection of first pair of legs beyond 
tip of rostrum about '20 mm. 

This species has an extreme resemblance to Nicolet's 
0. nitens ; indeed, I have grave doubts whether they 
are distinct. The main differences are : that punctata 
is finely punctured all over, whereas nitens is smooth 
and polished ; and that punctata is considerably smaller 
than nitens. Nicolet adds that the abdomen of punc^ 
lata is without hairs, and that the points of the ptero- 
morphaB are more prolonged anteriorly in punctaia. I 
am not able to confirm his view in these respects, at 
least as to English specimens ; the hairs on the abdo- 
njen are thinner in punctata than in Nicolet's drawing 
of nitens^ but there certainly is a well-marked row of 
hairs down each side of the abdomen, as strong as in 
the English polished specimens ; these hairs, however, 
like those of many of the Oribatidw^ are very caducous. 
I cannot observe that the points of the pteromorphsB 
project further forward in the dotted than in the 
poUshed English specimens. The mere fact of dif- 
ference of size I do not usually consider to be 
suflBcient to constitute a good species unless it be very 
marked and very constant in both sexes, and even 
then I regard it as a doubtful character ; the decidedly 
punctured cuticle, however, all over the dorsal surface 
does appear a distinction; very little assistance can 
be got from the immature stages. I have bred both 
nitens and punctata and I am not able to see any 

* Pundotu^, dotted. 
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diflference between the larvaa or nymphs of the two 
species : for this reason I have only figured the nymph 
of one, as it would be simply repetition to draw both ; 
but on the other hand, Nicolet figures the eggs of the 
two species which appear somewhat different. Nicolet 
has called them distinct species, and I am not prepared 
to say that they are identical, but I prefer treating 
them as varieties. The two forms are frequently found 
together. 

I have used Nicolet's name of punctata instead of 
Koch's earlier name of ovalis^ because Koch has also 
an Oribates ovatus which would be liable to cause con- 
fusion, and one is glad to have an opportunity of 
using Nicolet's name, which really marks the species. 
Nicolet having unfortunately given the name of ovalis to 
another species, I think it is best to drop it altogether. 

It may be said that I ought not to call this species 
as found in England punctata at all when it has hairs 
on the abdomen, but Nicolet says that his species is 
very common in France. The present species is perhaps 
the commonest of the British Orihatidce ; but I have 
not found any like it entirely without hairs on the 
abdomen. It is scarcely likely that the very common 
French species should be entirely absent here, and the 
abundant British species equally absent in France. 

Colour varies from chestnut-brown to black. 
Nicolet says that the dull specimens {punctata) are 
dark-brown and the polished ones (nitens) black. Koch 
and Canestrini describe their ovalis as black. I have 
rather found in England that the polished examples 
are apt to be brown and the dull ones black. In 
either case the legs, pteromorphaa, and lamellae are 
lighter. 

Texture varies as explained above. 

General Form elliptical, slightly truncated poste- 
riorly. 

Cephalothorax almost hidden by the lamellsB, which 
are very large, undulated, broad blades, almost horu 
zontalf reaching as far as, or beyond, the point of the 
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rostrum^ their inner edges almost or quite touching about 
the centre^ truncated anteriorly. Truncated edges with 
very shallow indentations. Lamellar hairs from the 
inner angles^ short and hooked downward, but seeming 
to run backward under the inner edges of the lamellaD. 
No translamella. First tectopedia small and hidden 
by the pteromorphae, second, larger and broad. 
Pseudo-stigmata far apart, pointing forward. Pseudo- 
stigmatic organs medium length, gradually but 
slightly thickened toward the distal end, which 
appears truncated when seen from above using a con- 
siderable amplification. Interlamellar hairs long, 
thick, setiform. Lateral opisthophragmatic processes 
rather long and roughly triangular. Apodemata 
short. 

Legs long and thin, no blades ; hairs on them fine 
and scattered. 

Abdomen arched, hind margin slightly truncated ; 
sometimes rather concave. Progaster rounded, nar- 
row. Pteromorphas large, running far back, clearly 
marked posteriorly, prolonged very far forward^ and 
ending anteriorly with long ^pointed blades , which almost 
reach the tip of the rostrum, leaving long, narrow 
spaces between them and the lamellaB, in which the 
first pair of legs work, and at the posterior end of 
which the pseudo-stigmata are placed. There is a 
row of fine hairs, very varying in size, round the 
notogaster some distance within the edge ; also about 
three pairs forming a double median line, and one or 
two pairs on the hind margin hooked downward. 
Genital plates square and placed far forward. The 
cephalothorax being very short on the sternal side. 

A very varying species. Extreme forms are so 
different that it is diflBcult to believe them the same, 
but every intermediate stage may be found. The 
shape of the lamellao is not constant, although its 
general character is. 
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Nymph. 

Colour brown, varying in tint. Texture leathery, 
deeply torinkled all over. General form a long hexagon, 
the sides being much the longest. 

Cephalothorax. — Bostrum almost pointed. Rostral 
hairs small, curved, near together. Cephalothorax 
usually having an anterior sub-triangular, and three 
posterior, irregularly oblong spaces, enclosed by 
ridges or folds of the cuticle; these markings vary. 
Pseudo-stigmatic organs long, rough, almost rod-like. 
No interlamellar hairs. 

Legs short, hardly reaching the hind margin, rough, 
almost equal thickness throughout in general line, 
but joints shaped; beset with short spines on the 
outer edges. 

Abdomen flat. Progaster slightly concave. Noto- 
gaster deeply wrinkled. Wrinkles tend to run in 
undulating lines along the lateral margin, and turn at 
an angle outward to the cephalothorax. Other 
wrinkles enclose a small triangle near the progaster, 
with several transverse folds behind it and enclose 
another triangle behind the middle of the abdomen, 
with more transverse folds behind it. All these 
markings, however, are very irregular, undulating, 
and varying. [The engraver has made them too 
straight]. There are a few inconspicuous rough hairs 
on the notogaster. 

Distribution. — This species is extremely common 
in moss, on trees, and about vegetation, in all parts of 
Britain which I have searched ; it is very hardy, and 
will endure very unfavorable conditions of temperature 
and hygrometric state of the air ; it also seems to be 
pretty well proof against the attacks of predatory 
Acarina. I have had Gamasids and other predatory 
creatures in the cell with punctata for some days 
without the Oribata appearing to be injured. It has 
been recorded in France, Germany, and Italy. 
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Obibata ALATA* (Herm.). PI. X, figs. 1 — 5, 12. 

Acarus coleoptratua, LinnsBus. ** Fauna snecica," 2nd edit. (La- 

treiUe's), No. 1973. 
Notaspis aUxtuB, Herm. F. 92, pi. It, fig. 6. 
Zetes — Koch. Hefb 31, pL vi. 

— dorsalis, — Heft 2, pi. xiv. 

Oribates climcUus, — Heft 31, pi. v P 
Zetes climcUus, — Uebersicnt, Heft 3, p. 100 P 
OrihcUa alaia, Gervais. In Walckenaer, t. 3, p. 258. 
Ckdumna — Heyden. Isis, 1828. 
Orihata — Nio. P. 431, pL iv, fig. 1. 
Oribates alaius, Can. e Fan., p. 13. 

— elimatus, — p. 13. P 

Zeies scdeUUius, Koch. Heft 31, pi. ziii, Nymph. 

Average length, ? about "73 mm. 
Average breadth, ? about '55 mm. 
Average projection of first pair of legs beyond tip 
of rostrum about '22 mm. 

This is a varying but well-marked species, or else two 
closely allied species differing greatly from all others. 

Colour varies through all shades of brown. Some 
specimens are black. 

Shape short, pyriform, broad and rounded behind. 

Texture. — Polished. 

The principal characteristics are the great sine and 
flexibility of the pteromorphce. 

Cephalothorax broad, bluntly-pointed, arched, there 
are not any lamellce or translamella. Tectopedia 
rudimentary. Pseudo-stigmata far apart, lateral ; the 
pseudo-stigmatic organs of all the very numerous spe- 
cimens which I have found are long, mostly recurved, 
and lanceolate towards the ends, or almost filiform, but 
there is great variety. Interlamellar hairs long, 
straight, and fine. No well marked opisthophragmatic 
processes. Apodemata not reaching the sternum. 

Nicolet draws and describes this species as having 
the pseudo-stigmatic organs short, clavate, and 
straight ; differences in these organs are usually good 

* Alatus^ winged. 
VOL. I. 17 
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specific distinctions, but in this species the specimens 
certainly vary very much ; I have not found any of the 
forms with the snort organs, and Nicolet apparently 
did not find anv with the long; Hermann's work 
does not show which he found. It seems improbable 
that this widely distributed species should be absent 
from either France or England. Nicolet gives Koch's 
Zetes dorsaliSf which is a form with long organs, as a 
variety of his alata, although the variation Nicolet 
refers to is not the one here spoken of. Canestrini 
treats the specimens with the long organs as a separate 
species, viz. Koch's climatus. I have thought it best 
to treat both forms as varieties of one species ; it may, 
however, be ultimately ascertained that there are really 
two. The size varies greatly. I found a very small 
variety in some numbers at Swanage in Dorsetshire. 
Koch relies greatly on size for his climatus. 

Legs rather long and thin, tactile hairs upon the 
fourth as well as the first pair. 

Abdomen almost circular, slightly narrowed ante- 
riorly. PteromorphaB very large^ flexible^ translucent, 
and light-coloured. They 'project forward nearly to the 
tip of the rostrum^ and have rounded anterior ends when 
seen from above; the pteromorphaB have a strongly 
sinuated lateral margin, which is not visible from the 
dorsal aspect. Where the pteromorphaB join the pro- 
gaster they leave deep indentations, through which the 
pseudo-stigmatic organs rise. The pteromorphaB con- 
tain a number of radiating irregular curved tubes or 
markings in the thickness of the chitin or between the 
two surfaces. 

The female is sometimes seen with as many as ten 
fully-developed eggs in the oviducts at once, when, 
from the great size of the ova, the abdomen appears 
to be filled with them. 



Nyniph, 
This nymph was known to 0. L. Koch, who sup- 
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posed it to be the adult of a separate species and 
called it Zetes satellitius (Heft 31, pi. xiii). 

Creature very broad, much arched on the back, 
highly polished, and transparent. 

Colour varies from straw-colour to brown, a large 
central portion of the abdomen corresponding to the 
alimentary tract being dark, and the moje marginal 
parts pale yellow-brown. 

Cepnalothoraz very short. Rostrum bluntly conical, 
bearing two pairs of short, curved, fine hairs; 
one pair near the apex, the other on the dorsal 
surface. Behind the rostrum the cephalothorax 
suddenly widens, and its edge runs at a very obtuse 
angle to meet that of the abdomen ; the two together, 
without the rostinim, being nearly circular, but 
slightly pointed posteriorly. Pseudo-stigmatic organs 
of medium length, dark, recurved, thin, and only 
slightly thickened towards the ends. • 

Legs rather thin and short for the massiveness of 
the creature, tibiae very little longer than the genuals ; 
the two front pairs of tibiae bear the tactile hairs, not 
very long ; all joints of all the legs bear a few short, 
fine, almost straight hairs. 

Abdomen. — Progaster nearly straight, very broad, 
slightly pointed posteriorly. Notogaster very polished 
and quite hairless. 

Distribution. — Generally distributed. The nymph 
is very powerful and moves fast; both it and the 
perfect creature are found in moss, usually on the 
ground, and in lichen. 

The larva and nymph are easy to rear ; they greatly 
resemble those of 0. glohula^ but are smaller. 

The species has been recorded in Sweden, Switzer- 
land, Germany, France, Belgium, and Italy. 
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Obibata ouspidata,* sp. nov., PI. X, figs. 6 — 11 ; PI. 

XXIV, fig. 1. 

Average length about '35 mm. 
Average breadth about 24 mm. 
Average projection of first pair of legs beyond tip 
of rostrum about '08 mm. 

This minute species is closely allied to OribatafemO' 
ratay Nio. The principal distinctions are : — 1st. That 
the femurs of the second pair of legs are not dilated 
at the anterior extremities, which is the great distinc- 
tion of Nicolet's femorata (or femoralisj for he calls it 
sometimes by one, sometimes the other name). 2nd. 
That the pseudo-stigmatic organs are longer in the 
present species and are not recurved as in femorata ; 
and, 3rdly, that the present species is very much 
smaller. 

Colour light yellowish-brown (femorata is darker). 
Legs a little darker, pteromorphaB very light and suffi- 
ciently transparent to show the proximal joints of the 
second pair of legs through. 

Texture polished in general effect, and reflects light 
in spite of being finely punctured when examined under 
a high amplification. 

Size varies considerably. 

Shape broad, rounded posteriorly (when the ptero- 
morphaB are expanded to about the usual extent during 
motion). The cephalothorax is much narrower than 
the abdomen. 

Cephalothorax. — Rostrum rather pointed, gena^ with 
strong points^ which show at the side of the frons, 
whence the name (PI. X, fig. 8, d) ; rest of cephalothorax 
flattened on the dorsal surface, much hidden by the 
progaster. LamellsB small, very short, doubly curved, 
without cusps, concave on the anterior margin ; from 
the centre of this concavity springs the lamellar hair, 
which is strong and setiform. No translamella. 

* ChutpU, the point of a weapon. 
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Tectopedia large, first pair with projecting points; a 
long setiform hair springs from the centre of the 
cavity within each first tectopedium. Pseudo-stigmatic 
organs longish, gradually increased in size towards the 
distal ends, blunt-endea if seen on the flat, shuttle- 
shaped if seen on edge ; they point forward and out- 
ward. InterlameUar hairs long, setiform, perpendi- 
cular at first and then curving backward. Phragma 
large. Lateral opisthophragmatic processes square 
and set very far back. 

Legs fin/and thin, with numerous fine hairs. 

Abdomen. — Progaster undulated ; the central part, 
where it projects over the cephalothorax, rounded ; it 
is sharply incurved above the pseudo-stigmata and 
curves outward again to form the anterior margin of 
the pteromorpha9. There is a raised linear border 
along the progaster. There are not any hairs on the 
notogaster. 

The Nymph. 

I doubt if it be possible to distinguish this nymph 
from those of one or two of the NotaspideSy it varies 
considerably. 

Colour white or pinkish-white (the figure is too 
pink), very transparent; the food in the alimentary 
canal shows plainly and gives colour. Legs and 
rostrum pinkish. 

Texture polished, with a number of transverse 
marks, like scratches. 

Shape long and narrow. 

Cephalothorax. — Rostrum obtusely pointed. Palpi 
showing very plainly. Cephalothorax long and nar- 
row, slightly constricted in the middle. Two pairs of 
rostral hairs. Pseudo-stigmata dorsal; pseudo-stig- 
matic organs long, slightly clavate, directed forward 
and outward. InterlameUar hairs short and spine- 
like. 

Legs long and thin, tactile hairs on all the tibiae ; 
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fine curved hairs in a whorl on each of the three 
central joints of each leg. 

Abdomen a long ellipse, truncated anteriorly. Pro- 
gaster sinuated. Notogaster polished, a strong spine 
on each antero-lateral angle. Two rows of short hairs 
or spines on the notogaster near the edges, and a row 
of short curved hairs round the posterior margin; 
sometimes these are spines. The quality and size of 
all the hairs on the abdomen varies greatly. 

Distributioii. — The species is common and generally 
distributed. Moss is the chief habitat. Both adult and 
nymph, but especially the latter, are very active. The 
nymph is very common in May, but seems to be found 
all the summer. 



Obibata Lucasii,* Nic. PI. XI, figs. 1—5 ; PI. XXIV, 

fig. 2. 

Oribala Lucasii, Nic. F. 432, pi. iy, fig. 2. 

Average length about 6 nun. 
Average breadth about '4 mm. 
Average projection of first pair of legs beyond point 
of rostrum about '2 mm. 

Nicolet puts a query as to whether this is not the 
Zetes Icevigatus of Koch. I scarcely think that it can 
be, as the form of the stigmatic organs does not agree. 

A rather slender species, having a strong aflfinity to 
the genus Notaspis. Colour usually light reddish- 
brown, legs and pteromorpha9 lighter and yellowish. 
Texture highly polished. 

Cephalotnorax long, narrowed gradually toward the 
point of rostrum, which is sharp ; the palpi show at 
the side. Lamellas without cusps, or with only indica- 
tions of them ; each lamella is narrower towards the 

* After M. Lucas, the French naturalist. 
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distal extremity, it is a blade standing nearly on 
edge, somewhat undulated, and terminated by a long, 
stiff, straight, lamellar hair; translamella absent or 
rudimentary. Pseudo-stigmata rather conspicuous. 
Pseudo-stigmatic organs with fusiform heads borne upon 
long^ slender peduncles^ and recurved over the back. 
Inter- lamellar hairs long, flexible, setiform. Eostral 
hairs long and curved. The shelf which carries the 
first pair of legs is conspicuous. Lateral opistho- 
phragmatic processes small, curved, and sharp- 
pointed ; central ones very small. Apodemata joined 
to the sternum. 

Legs long and slender; first two pairs about equal 
length, and having blades on the edges of the femurs, 
which blades are small on the first pair, but very large 
and rounded on the second, where they bear a hair ; 
there are tactile hairs on the tibisB of all the legs, those 
on the first pair are very long ; thef e is also a smaller 
similar hair on the genual of each leg of the first two 
pairs, and a whorl of longish curved hairs on each 

1'oint of each leg. Tarsi thickly clothed with fine 
lairs, a few other scattered hairs. 

Abdomen oval, rather long, arched, but flattened on 
the central part of the notogaster. Progaster slightly 
sinuous. PteromorphsB small, very transparent. 
There are not any hairs on the notogaster, but a few 
very short ones are seen projecting round the hind 
margin. Ventral plate much embraced by the doi'sal 
at the sides ; genital plates almost heart-shaped, and 
placed far forward. Anal plates large, almost square. 

Nymph. 

Very like a Notaspis nymph. 

Colour white, very transparent; internal organs 
show plainly ; legs and rostrum pink. 

Texture smooth, polished. 

Cephalothorax long, slightly constricted in the 
middle; rostrum rounded but with a small point. 
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Two pairs of rostral hairs, hinder pair the larger. 
Palpi showing. Pseudo-stigmata rather dorsal. 
Pseudo-stigmatic organs long, with fusiform heads 
on slender peduncles directed forward. Inter- 
lameUar hairs setiform, moderate length. 

Legs with the two front pairs of femurs enlarged ; 
fourth pair of legs hardly reaching the hind margin. 

Abdomen long, narrow, of almost equal width 
throughout, hind margin rounded. Progaster nearly 
straight, slightly convex. Notogaster hairless and 
without markings, a fine hair on each antero-lateral 
angle and a few very short ones on hind margin. 

Distribution. — Species common and generally dis- 
tributed, but difficult to distinguish from some others 
until carefully examined. It has been recorded in 
France. 



Obibata avenifeba,* sp. nov. PL XI, figs. 6 — 11 ; PI. 

XXIV, fig. 3. 

Average length about '32 mm. 
Average breadth about '25 mm. 
Average projection of first pair of legs beyond tip 
of rostrum about '11 mm. 

A small species. 

Colour reddish-brown, not very dark. 

Form approaching globular when the pteromorphsB 
are pressed to the body, more shield-shaped when 
these organs are extended. 

Texture appears highly polished under a moderate 
power, imder a higher one it is very finely punctured. 
The general effect imder a low power is of a little, 
brown, polished bead. 

Cephalothorax short and broad, much overhung by 
progaster. First tectopedium very bulbous at the 
proximal end, and carried far forward. Lamellas 

* Avena, an oat; fero, I canry. 
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long, narrow blades on edge. Cusps long, blunt; 
lamellar hairs terminal, curving slightly inward. 
Pseudostigmatic organs the shape of oats (whence I 
have derived my name for the species), and highly 
granular ; they are sessile and almost horizontal^ point- 
i"^ forward and slightly inward. Interlamellar hairs 
strong and setiform. Rostral hairs are not observable. 

Legs stout, curved. Tibiae wide at distal end ; in 
fourth pair this forms a projecting process (fig. 11). 
Tactile hair much developed on first pair of legs, and 
present on the tibiae and genuals of all the legs, joints 
otherwise sparsely haired, except tarsi, on which 
the larger hairs form a series standing up along the 
superior central line. 

Abdomen.— Progaster advancing greatly in the 
centre; very round posteriorly. Notogaster much 
arched, hairless. Pteromorphae shortish, but usually 
carried a good deal extended. 

Distribution. — ^I have found the species in moss at 
the Land's End, Cornwall; at Swanage in Dorset; 
Dorking, Surrey ; and in other places. It is not very 
common. 

I am not acquainted with the immature stages. 



Obibata pabmelub,* sp. nov. PI. XII, figs. 1 — 5. 

Average length about '42 mm. 

Average breadth about '25 mm. 

Average length of legs (first pair) about '17 mm. 

A small species not possessing any remarkable fea- 
tures except the monodactyle claw. 

Colour dark chitinous-brown. 

Texture smooth but not quite polished, it catches 
the light strongly, but is thickly and irregularly marked 
with small punctures and short impressed lines. 
Cephalothorax short, conical. Rostrum blunt. La- 

* Parmelia (Fissia), a genus of lichens. 
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mellcBf very long blades^ nearly on edge; cusps long, 
bearing a stout curved hair which springs a little below 
the point. Translamella a thickened line. Pseudo- 
stigmatic organs shorty pyriform^ recurved. Inter- 
lamellar hairs long, stout, setiform. Lateral opistho- 
phragmatic processes large, square; central ones 
small, but very well marked, close together. Apode- 
mata not reaching the sternum. 

Legs of moderate length, the hind pair about reach- 
ing the posterior margin. The geniials of the two first 
pairs of legs are remarkable for the size of their distal 
extremities, which are produced so as almost to form 
curved points. Claws monodactyle. The tactile hair 
is on the first pair only, most joints bear a whorl of 
fine curved hairs. 

Abdomen almost elliptical. Progaster very convex ; 
a sharp, narrow indentation at the commencement of 
the pteromorphae, caused by the form of these organs, 
which are short but rather broad, and curve forward 
after springing from the progaster; they are trans- 
lucent. There is a row of long, fine, rather distant, 
flexible hairs round the margin of the notogaster, and 
two longitudinal rows of smaller similar hairs nearer 
the median line. Genital plates placed far back. 



Nymph. 

Colour : whenever I have caught it, this nymph has 
been bright orange-yellow, passing into gamboge- 
yellow in high light, or when seen by transmitted 
Ught, and having a slightly brown shade over the 
central part of the notogaster. Legs much the same 
colour but lighter. This colour is probably due to 
the fact that all the specimens which I have captured 
have been feeding upon yellow lichen. It may be that 
the food produces the colour, or it may be that the 
colour is a special protective provision and is irrespec- 
tive of the food ; I am not able to say what would be 
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the colour if found feeding on anything else, nor, 
indeed, can I say that it ever is so found. In either 
case the colour would serve it well to escape detection. 

Cephalothorax short, obtusely conical, a consider- 
able protuberance at each pseudo-stigma, these 
are wide apart; pseudo-stigmatio organs short, 
strongly clavate (or pyriform). Interlamellar hairs 
long, robust, setiform. Rostral tairs longer than 
usual, nearly straight. There are two pairs of gra- 
duated, setiform hairs on the dorso- vertex, between 
the rostral and interlamellar. 

Legs short, stout, usually much curved ; the fourth 
pair is seldom visible from the dorsal aspect. Both 
the first and second pairs have tactile hairs, the other 
hairs on the legs short and rather sparse. 

Abdomen in form like a short sack, the sides almost 
parallel, and the hind margin rounded ; it is much 
arched, and is divided about the middle by a conspi- 
cuous transverse cut or trench, the margin of which is 
dark. Progaster convex, there are two or three short 
folds springing from the anterior part of the lateral 
margin, and running only partly across the body, more 
or less parallel to the progaster. There are also 
usually several irregular indentations about the body, 
which vary in different specimens, and in the same 
specimen at different ages, and even on the two 
sides of the body. Two long, flexible, setiform 
hairs on each antero-lateral angle, about six similar 
round the hind margin, and a row of shorter hairs 
down each side of the notogaster about midway 
between the lateral margin and the median line. The 
size and length of all the hairs varies considerably in 
different specimens. This nymph is very sluggish. 

Distribution. — I have only found the species near the 
Land's End, Cornwall, feeding upon the golden lichens, 
Farmelia (Fissia) parietina^ which grow so luxuriantly 
on the granite rocks of the sea cliffs. 
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Oribata pusigbba,* sp. nov. PL XII, figs. 6—11. 

Average length ? about '3 mm. 
Average breath ? about '2 mm. 

An extremely small species. 

Coloiir almost black, front part of abdomen brown, 
legs lighter. 

Cepnalothorax. — Rostrum short and fine, cephalo- 
thorax small, overhung by progaster. Lamellae nearly 
on edge, short, near together, often almost hidden 
by the pseudo-stigmatic organs. No translamella. 
Pseudo-stigmatic organs long^ fusiform^ terminated by a 
fine hair as in some species of Leiosoma ; they point 
forward, inward, and upward. No interlamellar hairs. 
Tectopedia long and concave, forming deep depres- 
sions for the legs. 

Legs of moderate length, rather thick, hairs fine 
and scattered, claios monodactyle^ rather small and 
open. A whorl of short curved hairs on most joints. 

Abdomen. — Progaster strongly sinuated. Ptero- 
morphsB usually carried close to the body. Notogaster 
polished, without hairs or markings. Genital plates 
pentagonal, almost as large as the anal. 



Nymph. 

Colour pale-claret or pinkish. Texture not polished, 
rather coarsely punctured all over. General shape 
long pyriform. 

Cepnalothorax. — Rostrum small, long, narrow, dis- 
tinctly marked off from the remainder of cephalo- 
thorax. Palpi showing from dorsal aspect. Hinder 
part of cephalothorax much wider. Pseudo-stigmatio 
organs fusiform on slender peduncles. 

liegs rather short, hind pair much shorter than the 
abdomen. 

* Ftutis, a spindle ; gero, I carry. 
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Abdomen almost shield-shaped, pointed posteriorly, 
truncated anteriorly, widest about two-thirds of its 
length from the progaster. Not much arched. Noto- 
gaster without hairs. 

Distribution. — The creature is found in moss, 
including dry sphagnum ; I have found it at Epping ; 
Dorking (Surrey) ; and Swanage (Dorset). It is not 
uncommon. I have bred it in confinement through 
two or three generations, and found that the eggs were 
laid in or on grass stems, into which the larvae and 
nymphs burrow ; they seldom leave the stem, but are 
active when separated from it. 



Suh'family. — Apteboqastebinje.* 

OribatidcB without any chitinous wing-like expan- 
sions to the abdomen (pteromorphae). 

This sub-family contains all the Oribatidce except 
the genera Pelops and Oribata. It is clearly differen- 
tiated by the absence of the pteromorphaa. In 
Notaspis and Leiosoma^ however, the antero-lateral 
angles of the abdomen are produced, and form a 
chitinous shelf which gives some indication of a step 
towards pteromorphae. 

The genera composing the Apterogasterince vary 
greatly ; they may be divided into two tribes, one in 
which the abdomen is firmly attached to the cephalo- 
thorax, the other where they are articulated by a 
ginglymous joint allowing free movement. The 
former tribe consists of eleven genera, viz. Serrarius^ 
Leiosoma^ Gepheus^ Scutovertex^ Tegeocranus^ Notaspis, 
DamceuSy Hermannia, Eremceus, Nothrus, and Hypoc- 
thonius. The latter consists of one genus only, Hoplo- 
phora. 

* A, without; vrtpov, a wing; yaa-r^p, the etomach. 
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No general rule can be given for the Apterogastemnce, 
or even for the first tribe ; on the whole their construc- 
tion is simpler than that of the Pterogasterince. The 
first tribe might be separated into two parts, viz. one 
where the cuticle of the adults does not become wholly 
chitinised, and where the adult resembles the nymph, 
which would include the genera Nothinis and Hypoc^ 
thonius ; and the other where the cuticle of the adult is 
fully chitinised and the adult is usually different from 
the nymph, this would include the other nine genera. 



Genus— SERRARIUS,* Michael. 

ApterogasterincB with cephalothorax anchylosed to 
abdomen. With lamellaD. The last three pairs of legs 
articulated under the body. Tridactyle claws. Man- 
dibles rod-like and serrated, not chelate. 

The definition of this genus would be equally effi- 
cient if all between the name of the sub-family and the 
description of the mandibles were omitted. I have 
given the intermediate part for the sake of uniformity. 

I am only acquainted with one British species, or, 
indeed, with one species anywhere, but probably the 
mandibles of foreign members of the family have not 
been properly examined. 

The one known species was always supposed to be 
a Leiosoma (Cepheus) until I dissected the mouth 
organs. As these, although so very exceptional, con- 
stitute the only distinction from Leiosoma which I am 
acquainted with, I do not think that it would be 
useful to enter into a long description of the genus, 
but will rather refer the reader to that of the genus 
Leiosoma^ which will be found to apply, except as to the 
trophi. These are as follows : 

The Labium is very short, much wider than long, 
with a concave anterior margin. It does not above 

* SerraHus, a sawyer. 
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one-tliird close the long-shaped opening of the camera- 
stomum ; it is, however, continued anteriorly by a 
large membranous lingua, the central portion of which 
forms a sucking tube, so that, when dissected out and 
seen from within, the two organs together present the 
appearance shown at PI. XIV, fig. 11. The front 
part of the lingua is provided with two stout spines. 

The Palpi stand almost free from the labium, but 
are not seen from the dorsal aspect; they have the 
usual short basal joint, the second incrassated and 
longer than the succeeding two, the third and fourth 
shortish, and the terminal joint fusiform. 

The usual MaxillsB are entirely absent or rudi- 
mentary, which is not the case in any other genus in 
the family that I am acquainted with. 

The Mandibles constitute the great distinction of the 
genus. They are quite different from anything else in 
the family except a general resemblance in form to those 
of PelopSj which must be considered far nearer to them 
than any other mandibles in the Orihatidce. In Serra^' 
rius they are shaped like broad-bladed axes with long, 
curved handles, the blade being the inner part con- 
taining the muscles, &c., and the handle the distal 
portion of the organ. This rod-like portion ends in a 
point distally, and for about one-third of the length 
from the point backward is finely serrated on its 
lower (concave) edge, with closely-set, recurved teeth 
of regular size. The mandibles and the lingua appear 
to form a sawing and sucking mouth different from 
that of other genera. 

The apodemata in Serrarius are not joined to the 
sternum, they resemble those of Leiosoma {Gepheus) 
palmicinctum. The anal plates are small and roundish. 
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Seebaeius miceoobphalus* {Nic). PI. XIV, figs. 7 — 13. 

Type species. 

LeioMoma microeephcUct, Nic. P. 443, pi. yi, fig. 4. 
SerrariuM mierocephaltu, Michael. Joam. H^yal Microsc. Soc., 

Feb., 1883, p. 25. 

Average length about '45 mm. 

Average breadth about '35 mm. 

Average length of legs (first and second pairs) 
about '20 mm. 

Average length of legs (third and fourth pairs) 
about '30 mm. 

The only species of this genus yet known. 

Colour rich red-brown, legs hghter. 

Texture highly pohshed, whole effect almost glo- 
bular, like a small bead. 

Sostrum rather blunt, slightly trilobed, two longi- 
tudinal chitinous ridges on its dorsal surface, termi- 
nating in the rostral hairs, which are rather long. 

Cephalothorax very short in proportion to the abdo- 
men. Lamellae blades nearly on edge, widest ante- 
riorly ; cusps rather long, slightly truncated ; lamellar 
hairs terminal. Translamella a thickened bar ; pseudo- 
stigmata far apart, almost hidden; pseudo-stigmatic 
organs very long, with long slender peduncles and 
small fusiform heads terminating in a curved point. 
Interlamellar hairs long and setiform ; first tectope- 
dium blade-like, well developed, second almost obso- 
lete. 

Legs rather long. Femurs enlarged, no blades ; tibiae 
and tarsi long and slender, tactile hairs to two front 
pairs ; hairs on all joints fine and flexible, rather long. 

Abdomen almost circular, much arched, not very 
distinctly divided from cephalothorax. Progaster 
slightly rounded, notogaster polished, without hairs or 
markings, three pairs of fine short hairs round poste- 

* Micpdc, small ; vc^aXi), the head. 
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rior margin. Genital plates broader than anal, and 
broader than long, placed far forward; anal plates 
small. 

Distribution. — I have found the species at Epping 
Forest, the Land's End (Cornwall), and Swanage 
(Dorset). It is rare. It has been recorded in France 
and Germany (Wiirttemberg, by Haller). 

I am not acquainted with the immature stages. 



Genus— LEIOSOMA,* Nicolet. 

Equals part of Orihaies, Koch. 

ApterogasterincB with cephalothorax anchylosed to 
abdomen. With lamellae. The last three pairs of 
legs articulated under the body; tridactyle claws. 
Chelate mandibles. Division between cephalothorax 
and abdomen unbroken ; lamellaB small and abdomen 
smooth. 

The name Leiosmna as stated in Chapter V, has 
been used by Kirby, and in Stephens' catalogue, in 
1831, for a genus of Goleoptera before Nicolet adopted 
it for the present genus ; probably, therefore, I ought 
to abandon it, but were I to do so I should not be 
inclined to separate this genus from Cephetcs, as 
Nicolet's distinctions between the two break down on 
further knowledge ; but I have, on the whole, for 
reasons given in Chapter V, thought it is best not to 
drop the name, particularly as, although there does 
not seem any sufficient structural difference, the 
general appearance is unlike in the two groups. I 
have retained the name, leaving those who think that 
the rule against duplicate names should be strictly 
observed, to use that of Gepheus. 

All known species of Leiosoma are polished or 
smooth, never rough. The most typical forms are 
long-shaped and rather diminished posteriorly. All 

* \cioci Bmooth ; ir&fia, a body. 
VOL. 1. 18 
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have the notogaster arched, and the abdomen large in 
proportion to the cephalothorax. They are usually 
black or exceedingly dark brown. 

The Sostmin is usually moderately fine with a 
rounded point ; the cephalothorax small, and consider- 
ably less wide than the progaster. 

The Labium is usually rather short, closing about 
half of the camerastomum, and haying a more or less 
convex anterior margin (PL XXIV, fig. 9). 

The Palpi are generally nearly cylindrical and long, 
usually visible from the dorsal aspect ; the first, third, 
and fourth joints of about equal length, the second 
almost as long as the following three, but not much 
incrassated ; the fifth conical and with numerous fine 
hairs. 

The MaxillaB (PI. XIII, fig. 11, d) are well developed, 
each usually consists of two bifid lobes, the outer being 
the larger. 

The Mandibles are of the normal form, and usually 
quadridentate. 

The Lingua (PI. XIII, fig. 11,^) is ordinarily well 
developed but not especially so. 

The Pseudo-stigmata are generally inconspicuous, 
and wholly, or partly, hidden by the advancing antero- 
lateral angle of the abdomen. 

The Interlamellar hairs in the known British species 
are setiform or absent. 

The LamellsB are distinctly developed in all known 
British species. They are narrow, straight blades on 
edge, and usually approach near together anteriorly, so 
as to enclose a more or less triangular dorso- vertex. 

The Tectopedia are present, but are not large ; the 
first pair have not any free anterior projection, as is so 
commonly the case in Orihata^ &o. The lateral opistho- 
phragmatio processes are of medium size and rounded ; 
there is not any central process. 

The Legs are rather long and slender. The two 
hind pairs have the cox8B and femurs broad and flat, 
and with large blades ; the genuals minute ; the tibiae 
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and tarsi long and very slender. The two front pairs 
have not the flattened coxae nor femurs, and the other 
distinctions are less marked. All the legs are termi- 
nated by tridactyle claws ; the central unguis is much 
the largest. 

The legs of the last three pairs are received in shallow 
depressions of the sternal or ventral plate ; one such 
depression on each side receives the second and third 
legs, which are inserted close together, another the 
fourth leg, which is some distance from the third. 

The Apodemata usually reach to the sternum, but 
that is not the case with all those of pahnidnctum^ 
which, in many respects, is far from a typical species. 

The Oenital Plates are usually small and set far 
forward ; the anal large and more or less quadrangular. 

The tracheal system is fully developed. The c»ca 
of the ventriculus are usually short and round. The 
ovipositor very long. 

The adults are found in moss, lichen, and often 
abundantly in fallen gorse-needles. 

The larvffl and nymphs vary greatly, no general rule 
can be given regarding them. 

The genus is doubtless most nearly allied to Cepheus^ 
but presents many points of analogy to Notaspis and 
Oribata. 

I only know of three British species, some authors 
would doubtless divide at least one of these {simile) 
into two species. 

Table for identifying British species of Leiosoma. 

rPseudo-stigmatic organs fnaiform with 
Abdomen oval \ a terminal hair .... Simile, 
and elongated 1 PBeudo-stigmatio organs short and 

^ clavate Ovatum. 

Abdomen almost round Pcdmieinctum, 
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Leiosoma SIMILE,* Nic. PI. XIII, figs. 1 — 7; PI. 

XXIV, figs. 4 and 9; Pl.E, 
fig. 14; PI. F, fig. 11. 

Type species. 

I/eiosoma timUis, Nic. P. 442. 

Average length about '85 mm. 

Average breadth about '51 mm. 

Average length of legs, (1st pair) about '33 mm. 

Colour is very dark chitinous-brown. Texture veiy 
polished. 

Sostrum pointed with a small mucro on each side. 

Cephalothorax considerably narrower than the pro- 
gas ter. 

Dorso-vertex narrow, almost triangular, raised in 
the middle, leaving a narrow, depressed space border- 
ing the inside of each lamella; the raised central 
portion is broad and rounded posteriorly, but termi- 
nates anteriorly in a thin cone, the point of which is 
free and projects a little beyond the lamellae ; in some 
specimens this point is very sharp, in others it is more 
square. Lamellae large blades, widest posteriorly, 
slightly sinuate ; they approach very near together at 
their anterior ends, which are deeply indented, so as 
to terminate in two free, curved points, of which the 
lower and inner is the longer. The lamellar hair is a 
strong spine, which springs from between these two 
points, and extends beyond the tip of the rostrum. 
Pseudo-stigmatic organs fusiform^ sessile^ terminated 
distally by a fine hair. Interlamellar hairs long and 
setiform ; there is another pair of smaller hairs on the 
dorso-vertex. Tectopedia large, and plainly visible 
from the dorsal aspect, apodemata strong, and joined 
to the sternum. 

Legs thin, only the first pair have the tactile hair ; 
the fourth do not nearly reach the posterior margin. 

* BimiUM, like. 
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There are blades to all the femurs; numerous fine 
hairs, chiefly arranged in whorls. 

Abdomen a very long and rather elegant ellipse, 
truncated anteriorly, but with a slight tendency to be 
pointed posteriorly. The progaster greatly overhangs 
the cephalothorax, particularly at the lateral angles, 
where it entirely conceals the pseudo-stigmata. Noto- 
gaster highly polished, hairless, much arched. Genital 
plates small, heart-shaped, set far forward. Anal plates 
very large and square, reaching the hind margin. 

Nymph. 

Almost Colourless, very slightly pinkish ; semi- 
transparent ; tips of rostrum and tarsi darker. 

Texture polished. General form oblong. 

Sostrum blunt, palpi showing plainly. 

Cephalothorax broad. Pseudo-stigmata dorsal ; 
pseudo-stigmatic organs short, fusiform. Interlamel- 
lar hairs short ; a second pair of hairs nearer together 
and more forward. 

Legs rather short, thick ; tactile hairs large, a whorl 
of fine curved hairs on each of the three central joints 
of each leg. 

Abdomen oblong, with a small, posterior, central 
point. Progaster straight or slightly concave ; noto- 
gaster polished, with a row of long, flexible, sparsely- 
set hairs round the margin. 

Distribution. — The species is abundant and gene- 
rally distributed ; it is found in moss, and in con- 
siderable numbers in the debris under furze-bushes. 
I had great difficulty in tracing the larvae and nymphs, 
and sought for them in vain for a long time ; at last I 
discovered that they bored into the furze-needles and 
lived in the interior ; of course they may do so with 
other plants also, but I have not found them elsewhere. 

The species has been recorded in Prance. 

I have found a large variety of this species, in 
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several places, about a third larger than the ordinary 
form ; but, as I cannot find any other difference, either 
in nymph or adult, I treat it as a variety only. 



Leiosoma (Cepheus) ovatum, {Koch). PI. XIII, figs. 

8—14 ; PI. XXIV, fig. 5. 

Oribaies ovaiu», Koch. Hefb 30, fi^. 24. 
LeioMoma ovata, Nic. P. 443, jpl. vi, fig. 5. 

— truneatum f Can. e Fan. Atti Soc. Yen. Trent, di Sci. 

Nat., vol. ▼, fas. 1. 

Average length about '65 mm. 

Average width about '40 mm. 

Average length of legs (first pair) about '30 mm. 

Average length of legs (fourth pair) about '40 mm. 

Colour of English specimens varies from rather pale 
yellow-brown to chestnut-brown ; Nicolet calls it dark 
brown, Canestrini and Fanzago speak of yellow-brown 
for the peripheral part of the abdomen of their L. 
tnincatum. 

Texture smooth, but not polished, dull, and finely 
pimctured all over ; this agrees with Canestrini and 
Fanzago rather than Nicolet. General form oval, 
rather broader in proportion than simile^ and a trifle 
more pointed posteriorly. 

SoBtmm rather blunt, and with a slight tendency to 
be trifid. Palpi showing. Dorso-vortex less tri- 
angular than in L. simile^ and not forming any median 
point. Lamellae broad blades, nearly on edge, of about 
even width throughout, not approaching so near 
together anteriorly as in L. simile; truncated ante- 
riorly, no cusps^ nor indentation of the truncated edge. 
Lamellar hairs spring from bottom of truncated edges. 
Rostral and lamellar hairs very slightly imbricated if 
seen by a high power ; no translamella. Pseudo-stig- 
mata just visible from the dorsal aspect; pseudo-stig- 
matic organs very short and strongly clavate, sometimes 
almost globular. Interlamellar hairs short and seti- 
form, tectopedia large, plainly visible from dorsal 
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aspect. Lateral opisthophragmatio processes large, 
rather square ; median processes small, close together. 
Legs long ; hind pairs thin ; coxae of fourth pair 
pointed at the upper distal angle. Femurs with 
blades. Tactile hairs to all legs ; a whorl of fine hairs 
on each of the three central joints, hairs on the tarsi 

Abdomen almost elliptical, sometimes slightly 
pointed posteriorly, not much arched. Progaster 
convex, sometimes with a slight median indentation, 
not overhanging the cephalothorax. Two rows of 
fine hairs on notogaster, and another row round the 
margin, chiefly seen near the antero-lateral angle and 
posterior margin; these hairs are not so large, nor 
the marginal and central rows so near together, as in 
Nicolet's drawing. Genital and anal plates widely 
separated, the former small and heart-shaped, the 
latter large, square, and reaching the hind margin. 

The English specimens are rather more like Canes- 
trini's truncatum than Nicolet*s ovata; I can hardly 
think that these are distinct species ; the main distinc- 
tion of a truncated anterior, from which the name 
is taken, is possibly due to the extent to which the 
mandibles are protruded ; it is a common appearance 
with many species. Probably many authors would 
consider the creatures distinct ; I am averse to found- 
ing species on very small distinctions alone. 

Nymph. 

It is very difficult to distinguish this nymph from 
those of L. simile and Gepheus tegeocranvs, they are 
very much alike. 

Almost Colourless, very slightly pinkish ; tips of 
rostrum and tarsi a little darker, semi-transparent. 
General Shape rather pyriform,but not far from oblong. 

Sostnim not very blunt, palpi showing. Cephalo- 
thorax broad. Pseudo-stigmata dorsal; pseudo-stig- 
matic organs short, clavate. Interlamellar hairs long. 
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Legs rather short and thick. Tactile hairs large, a 
whorl of fine hairs on each of the three central joints of 
each leg. 

Abdomen oblong, rounded posteriorly, with a small 
posterior central point. Progaster straight or slightly 
concave ; notogaster polished, with a row of long, 
flexible, sparsely-set hairs round the margin. 

BistributioiL. — The species is common and generally 
distributed ; it is found in moss, and in great quantities 
in the debris of furze-bushes. I once, in spring, put 
several adults in a cell alone ; I gave them some furze* 
needles which did not show any sign of perforation, in 
June I found several larvae in the needles. If any of 
these wood-boring forms are long exposed they die : 
great care is necessary in searching for them as they 
are easily injured. 

The species has been recorded in France, Germany, 
and Italy. 

I found a smaD variety at Swanage, Dorset, nearly 
one-third smaller than the usual measurement. I bred 
from it, but the immature stages were like those of the 
larger form, except in size. 

Lbiosoma (cepheus) palmicinctum,* Michael. PI. XIV, 

figs. 1—6; PI. XV, figs. 1—6; PI. 
XXIV, fig. 6; PL D, fig. 16; PI. E, 
figs. 8—10 ; PI. F, figs. 12, 13 ; PI. 
G, figs. 7—9- 

Leiosoma palmidncium, Michael. Joum. R. Microsc. Soc., vol. iii, 

p. 184. pi. III. 

Average length about 1*02 mm. 

Average breadth about '72 mm. 

Average length of legs (first pair), about "50 mm. 

Average length of legs (second pair), about '42 mm. 

Average length of legs (third pair), about '58 mm. 

Average length of legs (fourth pair), about '66 mm. 

* Palma, a palm-tree ; cinctua, girdled. 
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Colour very dark brown. 

Texture smooth, but not polished. 

Bostrum bhmt, rostral hairs rather long, straight. 

Cephalothorax broad, shortish. Lamellaa rather 
narrow, slightly undulated, blades on edge, marked 
with a few longitudinal wavy lines ; cusps small, but 
rather long; lamellar hairs terminal, at the upper 
comer of the cusp, setiform. Translamella very 
distinct, forming a ridge. Pseudo-stigmata almost 
or quite hidden by the lamellae and progaster. Pseudo- 
stigmatic organs of medium length, peduncles thereof 
very thin ; the head has a tendency to be lanceolate if 
seen from the side. Interlamellar hairs large and 
setiform, standing upright. Tectopedia plainly visible 
from the dorsal aspect ; opisthophragmatic processes 
very small, hardly developed; anterior apodemata 
joined to the sternum. Sternum serrated when seen 
with a highish power. 

Legs rather long and thin, particularly the hind ones; 
a whorl of fine, almost straight hairs, at the distal end 
of each joint except tarsi. Hind femurs broad and 
thin, with blades, and having the antero-inferior angle 
almost a point. Three distal joints long and thin ; a 
few of the hairs, particularly on the tarsi, are seen to 
be slightly pectinated if examined with a power of, say, 
200 diameters. 

Abdomen almost circular, slightly truncated pos- 
teriorly, without markings ; it bears a pair of very fine 
hairs on the ventral edge of the hind margin. Ventral 
plate considerably smaller than the dorsal, which is 
reflexed at the posterior margin so as to meet the 
ventral. Genital and anal plates large and near to- 
gether, the former almost square, the latter much 
wider posteriorly than anteriorly. 

Nymph, 

This is probably the most beautiful and interesting 
creature among the Orihatidoe. It carries the cast 
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notogastral skins, which form concentric rings on 
the back ; each skin being bordered by a closely-set 
row of large scales, the whole dorsal surface, except 
the larval skin, consists of concentric ovals of these 
beautiful scales. The adjacent scales in each row 
overiap, and each row overiaps the row outside it; 
the outer row is so large that it entirely hides the 
cephalothorax and the legs. The scales are iridescent, 
and the whole creature looks more like a flower than 
an Acarid. 

Bostrom blunt; cephalothorax broad, short, and 
conical, almost without markings ; rostral and inter- 
lamellar hairs short and setiform. 

Legs short, of about equal thickness throughout, but 
joints irregular shaped. Tarsi conical, thickly covered 
with hairs, each hair springs from a smaU apophysis; 
a pair or more of serrated hairs, similarly inserted, is 
found at the distal end of each other joint. 

From the dorsal aspect neither legs nor cephalo- 
thorax can be seen except from the transparency of 
the scales. 

Abdomen elliptical, major axis about half as long 
again as the minor in the larva, but the two nearly equal 
in the fully-grown nymph. The edge of the ellipse is 
not even, but is concave between each pair of apophyses 
(mentioned below). The centre of the notogaster is 
covered by the larval skin, which is arched and covered 
with small, waved, transverse lines or wrinkles, very 
minutely dotted. The margin of this skin is slightly 
raised. The nymphal skin, where not covered by the 
larval, is finely reticulated. Round the margin are 
twenty apophyses ; the eight anterior rather crowded 
together, the others more evenly distributed, but those 
at the sides farthest apart. Sixteen of these apophyses 
are more or less expanded at the base, and generally 
have three points ; the lateral ones thin, flat, sharp, 
but often abortive; the central stout, cylindrical, 
truncated, and carrying a remarkably large scale, of the 
shape of a Japanese fan, or like the scale of the Lepi- 
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dopterous species Lycena argus or of Lepisma sac^ 
carinum^ but broader. The apophysis is inserted like 
the petiole of a cordate leaf, and is expanded so as to 
form a hammer-head within the scale; this head is 
colourless (the rest of the apophyses being brown) ; 
from it radiate about sixteen black nervures, joined by 
a colourless membrane, which, however, diffracts light 
and assumes prismatic colours in sunlight. The two 
central nervures run almost straight to the distal margin 
of the scale; those at the edge follow the cordate 
shape of the proximal margin, and terminate near the 
distal end of the lateral margin. The nervures 
between these two extremes are intermediate in form. 
The longitudinal nervures are crossed by finer trans- 
verse nervures, which gradually become more delicate 
and closer together as they approach the distal margin. 
They are tolerably regular in the centre of the scale, 
but become broken and irregular toward the edges. 
Their general effect is to divide the scale into reticula- 
tions, which are nearly triangular at the proximal 
margin, square in the centre, and oblong elsewhere. 
One of the scales is shown in PI. XV, fig. 3. The 
scales all slope downward slightly from the edge of 
the skin so as to touch the surface upon which the 
creature is resting. 

When the nymph has just emerged from an ecdysis 
its own row of scales is almost hidden beneath that 
previous skin ; as it grows, its own scales gradually 
protrude, until they finally stand nearly free of the 
previous row. The whole notogaster, except the 
larval skin, is covered by the scales ; which, when the 
nymph is fully grown, project on each side about a 
third of the width of the real body. 

The four apophyses which do not carry scales are 
longer than the others, especially the front pair ; each 
terminates in an imbricated hair of singular size and 
length, the hind pair being sometimes as long as the 
whole body. These hairs break off from the cast 
skins. 
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The ventral surface is leathery and corrugated ; the 
legs are set far in. The genital and anal plates touch ; 
the latter are extremely long and narrow in form. 

The Larva is, of course, like the larval skin above 
described, with a single border of scales ; there is a 
similar scale, and two narrower curved ones on each 
of the legs of the first pair; the tactile hairs are 
serrated ; the cephalothorax and legs show plainly. 

Egg long-shaped, dark, chitinous, it has a deutovium 
stage. 

Distribution. — I have only found the creature at the 
Land's End, Cornwall. The nymph and larva are found 
on Peltigera canina and other closely allied lichens; 
they stop on the under side of the frond and scarcely 
move. (PL XIV, fig. 3.) The adult is of a more 
wandering disposition. It has not been recorded else- 
where. 



Genus— CEPHEUS,* Koch. 

Apterogasterince with cephalothorax anchylosed to 
abdomen ; with laraellaD ; the last three pairs of legs 
articulated under the body ; tridactyle claws ; chelate 
mandibles ; division between cephalothorax and abdo- 
men unbroken ; lamellaa large and light-coloured ; 
abdomen rough. 

All known species of this genus are rough and 
unpolished ; either coarsely reticulated (PI. C, fig. 12) 
or covered with large dots irregularly scattered, or 
with depressed pits arranged in a regular pattern (PI. 
XVI, fig. 1). The ventral surface also is usually 
rough with impressed pits or reticulations. The body 
is usually broad, somewhat less arched on the noto- 
gaster than in Leiosoma^ but the ventral plate a good 
deal rounded. The progaster is generally somewhat 
concave, and the antero-lateral angles produced for- 

* Nom. propr. The father of Andromeda. 
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wards, as though a slight tendency to pteromorphaB 
existed. 

The Rostrum is usually very blunt, the cephalo- 
thorax broad and large, nearly as wide as the pro- 
gaster. 

The Labium is wide and rather short, covering 
about half of the camerastomum (PI. XXIV, fig. 10). 
It often has a small median point (PI. XVII, fig. 3, /) 
otherwise it is nearly straight anteriorly. 

The Palpi are cylindrical, the second joint very much 
the longest but not much incrassated (PI. XVII, 
fig- 5, e). The terminal joint is also long and with the 
usual hairs. 

The Maxillas are large and rather simple, but with 
the upper lobe often forming a powerful rounded tooth 
(PI. XVII, fig. 6d). 

The Mandibles are generally short, with the chelsB 
large and quadridentate, but they vary somewhat in 
ocellatus. 

The Lingua is not usually much developed. 

The Pseudo-stigmata are large and generally open 
on the extreme lateral edge of the cephalothorax, those 
of ocellatus are most remarkable and are the leading 
distinction of the species. 

The Interlamellar hairs vary much, and form good 
specific distinctions. 

The Lamelke are the great mark of the genus ; they 
are very large, forming great undulating blades, always 
considerably lighter in colour than the rest of the body, 
and often widest anteriorly ; in the typical species they 
approach close together anteriorly, so as almost to 
touch, indeed, they sometimes actually do so; the 
dorso- vertex enclosed by them is then truly triangular. 
It was the species of this genus, from the great size of 
the lamellae, and the appearance of elevation which 
they communicate to the dorso-vertex, that deceived 
Nicolet into the idea that there was a tectum attached 
by its base only. The lamellfla are never upright, 
they are usually sloping, but may be almost horizontal 
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(ocellatus). A section through the lamella of Gepheus 
to show the true formation is depicted at PI. C, fig. 16. 

The Tectopedia attain as high a degree of develop- 
ment in this genus as in any ; they are really outfoldings 
of the cuticle of the same nature as the lamellae, and it 
would seem as though the two organs were correlated, 
both being so large in the same creatures. The first 
tectopedium is a large blade-like organ running parallel 
to, and below the lamella, on each side. It is continued 
to the end of the rostrum. The second tectopedium 
forms a great chamber, somewhat elliptical in form, in 
the anterior part of which the coxa of the first leg is 
articulated, and which can receive and conceal the 
whole coxa and femur of that leg. 

The Legs are rather long and thin in the typical 
species ; the two hind pairs of coxae and femurs are 
not flattened nor provided with blades as in Leiosoma^ 
although some slight remains of the blade may be seen 
at the distal end of the femur ; the tibiae of the same 
legs are very long and fine. The legs of ocellatus are 
thicker and shorter, and have not the slender hind 
tibiae, but, as before stated, this is not a normal 
species. The claw is tridactyle, usually as near an 
approach to a homodactyle claw as exists in the family 
(PL XVI, fig. 7). In PI. XVII, fig. 11, the lateral 
claws are not quite curved enough, which makes them 
look too heterodactyle. Those of bifidatus^ however, 
are strongly heterodactyle. 

The sternal and ventral plates have two shallow 
excavations on each side for the reception of the last 
three pairs of legs ; the fourth pair is not set so far 
from the third as in Leiosoina. 

The Apodemata are chiefly joined to the sternum, 
but a short one, really belonging to the fourth pair of 
legs, generally stops before reaching it. 

The Oenital Plates are chiefly small, and roimded 
or square ; the anal large and quadrangular. 

The TraohesB are fully developed. The Ovipositor 
is moderately long. 



OEPHEDS OOELLArnS. 287 

The adults are usually found in moss or lichen. 

The genus is moat nearly allied to Le'iosoma, but has 
many points of resemblance to Tegeocranus, particu- 
larly T. lotus. 

1 know of four British species ; probably many 
authors would institute a new genus for one of these, 
ocellatuB. 

Table for identifying British Species of Cepheus. 

Faendo-stigmBitio organe almoat globular and Bunk 
actnally in the paendo-Btigma ; markings on the 
notogaater double rowi of alternate pits, witt a 



I* 



between each d 



FaeDdo-atigmatic organs projecting from the pseudo- 
Btigmata ; markinga on notogaster iiregularlj scat- 

Olawa heterodoctyle ; lamelba separated anteriorly 
by a deep cleft ..... bifidabu. 
rpBeudoBtigmntic organs long, 
Btraight, and claTate; inter- 
lamellar liidrslai^ and rod- 



touching 
anteriorly 



Clans almost 
homodaetyle ; ^^^ 

lamellaj almost^ J / I ^^^gana short. 

toachin^ ^reeurvel almost pyriform 

inter! am ellai' hairs absent o 
extremely minate 



Cepheds ocbllatos,* Michael. PI. XVI, figs. 1 — 7. 

Cepkeu* oeeUatKt, Michael. Jonm, B. Mioi'oso. Soc., ser. ii. 

Average length about '6 mm. 
Average breadth about '32 mm. 
Average length of legs (first, second, and third 
pairs) about '24 mm. 

Average length of legs (fourth pair) about "32 mm. 

A singular and well-marked species, not to be mis- 
taken. 

Colour very dark brown, often almost black. 
Texture dull, without the slightest gloss. 

* Ocelhu, a little eye. 
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Bostrum sharp; mandibles very small. Labium 
long and narrow. 

Cephalothorax rather more than one-third of the 
total length ; conical, flat, broad at the base. Lamellas 
large, light-coloured, curved, rather fleshy-looking 
blades, set far apart, and usually nearly horizontal, 
but sometimes more on edge. Lamellae widest 
posteriorly, where they terminate with a rounded 
shoulder just in front of the pseudo-stigmata; 
they diminish in width towards the anterior end, 
which is truncated. From the lawer angle of the 
truncated edge springs an extremely thick, curved 
spine, the point of which almost touches the tip of the 
rostrum ; from the upper angle springs a thinner but 
longer spine, which runs parallel to the first. It is 
difficult to say which of these two is the lamellar hair. 
Translamella a low, thick ridge. Pseudo-stigraata at 
the extreme edges and rear of the cephalothorax, very 
large, wide open, and facing straight upward. Pseudo- 
stigmatic organs almost globular, slightly pyriform, 
actually sunk in the pseudO'Stigmata. Interlarnellar 
hairs short, stiff spines, standing almost upright. 
Tectopedia extremely small; first hardly visible. 
Opisthophragmatic processes absent. 

Legs stout, not long, fourth pair only just passing 
the hind margin. Femurs enlarged, otherwise of 
tolerably even thickness throughout, each joint except 
tarsi rough, and with one or more small steps, from 
each of which springs a hair. The tarsi have a bunch 
of rather thick hairs, and are short and blunt (fig. 7). 
The other joints have one or two short, curved hairs 
or spines on their outer or upper edges. 

Abdomen oval, truncated anteriorly, the antero- 
lateral angles produced forward so as to form short 
points touching, and partly embracing, the pseudo- 
stigmata. Progaster sunk. There is a broad flat- 
tened margin all round the abdomen except the pro- 
gaster ; this margin is transversely striated, and bears 
a row of shorty blunt spines. Inside this band the 
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notogaster is arched, and divided by ridges into 
irregular strips or bands, of which one or two run 
almost parallel to the progaster, and the others longi- 
tudinally. There are usually about ten of these bands 
in the width of the notogaster, they are often divided 
by cross ridges [they are rather too regular in the 
plate]. Each band contains two rows of round pits 
placed alternately, i.e. those in one row come between, 
and not opposite to, those in the adjoining row. Anal 
and genital plates very large, almost touching ; they 
occupy the entire length of the abdomen. Ventral 
plate convex, rough, pitted all over. 

Nym'ph. 

Very similar to that of Leiosoina palmicinctum 
(which fact has induced me to place the species 
adjoining). They may easily be distinguished by the 
nervures in the scales being reticulated in 'palmicinctum^ 
and irregularly branched in ocellatus. 

Colour brown, form elliptical, dorsal surface almost 
covered by concentric rows of membranous scales, 
which extend far beyond the margin. 

Cephalothoraz broad, blunt, not hidden, the border 
of scales of the existing skin goes round the cephalo- 
thorax. Pseudo-stigmata dorsal, near together. 
Pseudo-stigmatic organs short, lancet-shaped. 

Legs almost entirely hidden from the dorsal aspect, 
short, of about even thickness throughout. Tarsi 
very short. 

Abdomen and cephalothorax form an ellipse together. 
Progaster almost straight, marked by a fold. The cast 
notogastral skins are carried concentrically, the larval 
(the central) skin is much raised, and bears three pairs 
of elegant, leaf-like, membranous scales. Each skin 
has about sixteen apophyses round its edge ; there are 
four on the existing skin of the cephalothorax which 
complete the outer ellipse. Each apophysis bears a 
large, Japanese-fan-shaped scale, with a central ner- 

VOL. I. 19 
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vure ramifying by opposite branches, which divide 
dichotomously toward their ends, but the branching is 
not regular. The scales overlap and form a close border 
round the creature. There is one scale on each front 
leg — this in L. palmicinctum only occurs in the larva. 
There is not any sign of the four long hairs which are 
so conspicuous in palmicinctum^ nor do the scales of 
the present species show iridescent colours. The 
nymph is usually so covered with dirt that it is diffi- 
cult to distinguish the separate scales plainly. I have 
not coloured the figure, thinking the venation of the 
scales more distinct in monocrome. 

Distribution. — I have found the species only at the 
Land's End, Cornwall, on lichens (chiefly Fissia) ; it 
is rare, and has not to my knowledge been recorded 
elsewhere. 



Cephbus bifidatus, Nic. PI. XVI, fig. 8. 

Cepheus bifidaius, Nic, p. 446. 

Average length about '8 mm. 
Average breadth about '6 mm. 
Average length of legs (first and third pairs) about 
•45 mm. 
Average length of legs (second pair) about '4 mm. 
Average length of legs (fourth pair) about '6 mm. 

Colour extremely dark-brown or black, legs lighter 
brown . 

Texture dull, rough, finely reticulated all over. 
General form very broad and round. 

Bostrom rather sharp, slightly rounded at the tip. 

Cephalothorax broad and conical. Lamellaa very 
wide, undulated, reticulated blades, set at an angle of 
about 45*^. They have a large posterior lobe, which 
curves sharply down to the notogaster, and is broadest 
about a third of their length from the progaster ; after 
this lobe there is a concave portion, and then the cusps 
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turn upward. Cusps of moderate length, very broad, 
truncated. Outer angle of truncated edge produced 
to a short, sharp point. Lamellar hairs long, setiform, 
springing from the middle of the truncated edge. 
Translamella not very marked. Lamellce separated 
anteriorly by a considerable distance or deep cleft. 
Pseudo-stigmata large, placed at the very edge of the 
cephalothorax, directed forward and outward, not 
showing their openings from above. Pseudo-stigmatic 
organs long, curved, almost filifonn [they are hardly 
long and thin enough in the plate J. Interlamellar 
hairs very long and setiform. Tectopedia large and 
reticulated. 

Legs rather long; hind genuals very short, front 
ones longer. Claws very heterodactyle. Hairs fine, 
chiefly arranged in whorls. 

Abdomen broad, rough, rounded posteriorly, trun- 
cated anteriorly. The antero-lateral angles are pro- 
duced and form large, rough, irregular-shaped projec- 
tions, adjoining the pseudo-stigmata ; rough, flattened, 
chitinous bands run from these nearly half way along 
the edge of the abdomen, making it look bag-shaped 
instead of circular. Whole margin rough and nodose. 
Notogaster arched, bearing four rows of long, thick, 
setiform hairs ; two pairs of similar smaller hairs on the 
hind margin. Genital plates much smaller than the 
anal. 

I do not know the immature stages. 

Distribution. — I only know this species from four 
specimens ; one was sent me by Mr. George, of Kirton- 
Lindsey, and was somewhat injured ; one by Mr. 
Bostock, of Stone; one by Mr. P. Cameron, of 
Glasgow, who found it near that city; the other I 
found dead and broken in Epping Forest. 

The species has been recorded in France. Nicolet 
says that it is rare there ; his figure gives a slightly 
different arrangement of the hairs on the notogaster, and 
the cleft between the cusps of the lamellae is narrower 
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in his figure than in the English specimens which I 
have seen, but I think the species is identical. 



Cepheus tegeocbanus (Herm.). PI. XVI, fig. 9 ; 

PI. XVII, figs. 1—11 ; PI. 
XXIV, fig. 10; PI. C, figs. 
12,16; PI. F, fig. 3; Pl.G, 
fig. 2. 

Type species. 

NotaspU iegeoeranu$, Herm., 93, pi. 4, figs. 3, 4. 

— — GenraiB. In Walck, vol. iii, p. 258. 
CepheuB wilgaris, Nic, 445, pi. 7, fig. 8. 

— tegeocranut, Can. e Fan., p. 10. 

— — Berlese, Acarofaona Sicnla, p. 9. 

Average length about '90 mm. 

Average breadth about "55 mm. 

Average length of legs (first pair) about '55 mm. 

Average length of legs (second pair) about '50 mm. 

Average length of legs (third pair) about '62 mm. 

Average length of legs (fourth pair) about '80 mm. 

A large, rough, dull species. 

Colour varies much, from light yellow-brown to 
almost black. Legs lighter than the body. Lamelte 
always very pale yellowish-buff. 

Texture coarsely reticulated, both on upper and 
under surface. It has the appearance of being dotted, 
but when examined with sufficient care it is found to 
be reticulated (PI. C, fig. 12). 

Bostrum very blunt and wide. Rostral hairs on 
anterior edge. Cephalothorax broad and large. 
Dorso-vertex narrow, quite conical. Lamellae very 
wide, sweeping blades, turning inward and meeting 
anteriorly^ or leaving only a very narrow line between 
them, but turned outward toward the pseudo-stig- 
mata: inner anterior angles produced to a point. 
Lamellar hairs inserted near outer angles, long, rough, 
rod-like. There is not any true space for a trans- 
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lamella. Pseudo-stigmata lateral, projecting, pointing 
outward and forward. Psevdo-stigmatic organs long^ 
almost straight^ clavate. Interlamellar hairs large and 
rod'Uke. Tectopedia very large, plainly seen from the 
dorsal aspect. Lateral opisthophragmatic processes 
large, turned inward ; central processes absent. Apo- 
demata joined to sternum. 

Legs long, thin; hind genuals very short, front 
ones longer ; hind tibiae very long and thin ; hairs 
fine, chiefly arranged in whorls. Claws almost homo- 
dactyle. 

Abdomen broad, bag-like in form, rounded poste- 
riorly, truncated anteriorly. Progaster slightly concave; 
whole margin somewhat rough and irregular ; noto- 
gaster arched, with four rows of short, spine-like hairs, 
a smaller row round the hind margin, and a pair 
still smaller on the margin behind each pseudo-stigma. 
Genital and anal plates almost square, widely separated; 
the former small, the latter large. 

Nymph. 

Colour and Form. — External parts almost colourless, 
except rostrum and legs which are pinkish-brown. 
Whole creature, from the tip of the rostrum to hind 
margin of abdomen, about twice as long as its greatest 
breadth. From the dorsal aspect it appears divided 
into three well-marked divisions, viz. rostrum, cephalo- 
thorax, and abdomen. Whole surface highly poUshed, 
quite transparent ; it presents a glassy appearance and 
shows all the internal organs through with remarkable 
distinctness. Thus, though the exo-skeleton is nearly 
colourless, the effect of colour is varied and har- 
monious. 

The Rostram is small, triangular, sharply divided 
from the remainder of the cephalothorax ; distal parts 
of mandibles and maxillse almost black, both show very 
plainly. Palpi conspicuous, standing free at the side of 
the rostrum, and passing its point ; they are brown, 
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with three or four short, closely-set hairs at the tip, and 
a much stouter hair or spine on the outside of each joint. 
Proximal parts of the mandibles (within the camera- 
stomum) brown, not so dark as the chelate portions ; 
they are clearly seen through the dorsal surface, and, 
like the other trophi and the rostrum itself, are singu- 
larly mobile for one of the Oribatidoe. The mandibles 
are capable of being separately or jointly protruded to 
such an extent that their proximal bulbous part some- 
times appears to alter the whole shape of the anterior 
portion of the animal, which depends very much 
on the extent to which the mandibles are extruded. 
The front legs are often employed in cleaning the trophi, 
as may be observed in Gamasidce and some other 
Acarina, 

The cephalothorax widens suddenly behind the 
rostrum, then continues almost cylindrical until it 
joins the abdomen ; it is capable of considerable 
lateral motion and its colour is light yellow-brown. 
The pseudo-stigmata have a dark, chitinous ring round 
them. Pseudo-stigmatic organs short, clavate, and 
curving outward and baclnvard. Inter- stigmatic hairs 
very long and flexible ; there is a similar pair a little 
in front of them. 

Legs do not reach the hind margin ; they are densely 
clothed with long, fine hairs. 

Abdomen oval, almost pointed posteriorly. Pro- 
gaster almost straight. There are generally two or 
three sharply marked, irregular depressions on the 
notogaster, as if the surface were bulged in. Whole 
notogaster marked with extremely fine lines looking 
like scratches. About twelve very long, flexible hairs 
round the margin, and two pairs on the notogaster. 

Distribution. — The nymph burrows in moss and old 
wood, but never has any dirt adhering to it. 

The species is common and generally distributed* 
It has been recorded in Germany^ France^ Belgiumi 
Switzerlandi and Italy. 
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Cepheus latus, Nic. PI. XVII, fig. 12. 

Cepheus latus, Nic, p. 446. 

— — Can. e Fan., p. 19. 

Average length about 1 mm. 
Average breadth about "70 mm. 
Average length of legs (first and second pairs) about 
'4 mm. 
Average length of legs (fourth pair) about '55 mm. 

A large, rough, dull species. 

Colour. — Walnut-brown, not excessively dark, legs 
rather hghter. Lamellae very pale yellowish-buff*. 
Textnre coarsely reticulated on dorsal and ventral 
surface; this effect is produced by closely set, deep 
pits. 

Bostrum verv blunt and wide, rostral hairs on ante- 
rior edge. Cepnalothorax* — Dorso- vertex rather wide, 
almost conical, with a slight median carination. Lamellas 
very wide, almost horizontal ; they approach so closely 
at their anterior ends that they almost, or quite, touch; 
and any opening that exists is often filled with dirt. 
They are rounded anteriorly, and not produced to any 
point, as in G. te<jeocranus. Lamellar hairs, inserted at 
outer anterior angle ; long, thick, curved, and rough. 
There is not any space for a translamella. In spite of 
their size and horizontal position the lamellae do not 
quite reach the lateral margin of the cephalothorax. 
Pseudo- stigmata lateral, projecting, pointing outward 
and forward. Pseudo-stigmatic organs short, pyriformj 
recurved. Interlamellar hairs absent (or extremely 
minute). Tectopedia very large, plainly seen from the 
dorsal aspect. Lateral opisthophragmatic processes 
large and rounded ; median ones absent. Apodemata 
joined to the sternum. 

Legs rather shorter than those of C. tegeocranus, but 
thicker ; hind genuals very short, front ones longer. 
Third and fourth tibiae very long. All legs have tactile 
hairs ; other hairs arranged in whorls, mostly fine, but 
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a thick, imbricated hair ou the outside of each of the 
three central joints of the two front pairs of legs. 
Claws' almost homodactyle. 

Abdomen broad, bag-like in form, rounded pos- 
teriorly, truncated anteriorly. Progaster slightly con- 
cave. Whole margin rough and irregular. Notogaster 
arched, with four rows of very fine, short, spine-like 
hairs. Nicolet does not give these, but they are 
present in the Enghsh specimens ; a row of smaller 
hairs round the hind margin. Genital and anal plates 
almost square, projecting, widely separated ; the former 
small, the latter large. 

Distribution. — I have captured this species at Epping 
Forest, but have only found three specimens, the first was 
mounted for the microscope during the earlier part of 
my collecting. The drawing is one of the very few which 
have been made from a mount and not from the living 
specimen, for this reason the texture is too much like 
C. tegeocranus^ it should be more plainly pitted. I 
subsequently found two other specimens, which enabled 
me to take this description from the life. Probably it 
escapes detection from its similarity to G. teg eocr amis. 

I am not acquainted with the immature stages. 

It has been recorded in France and Italy. 



Genus-SCUTOVERTEX,* Micliad. 

ApterogasterincB with cephalothorax anchylosed to 
abdomen ; with lamellsB ; the last three pairs of legs 
articulated somewhat under the body ; tridactyle claws ; 
chelate mandibles. The cephalothorax and abdomen 
joined by a central projection of the progaster. 

There are only two British species of this genus 
with which I am acquainted, and I am not aware of 
any foreign records. 

Both known species are rough and black. The 
Bculpturings are not mere irregularities, but are 

* £fcuh(m,a shield; wriex, tlie top of the head« 
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arranged in a more or less definite pattern, tending to 
a large, oval centre of one design, with a broad border 
of a different ornamentation. The shape is an elongated 
ellipse, the notogaster not much arched. 

The Progaster is greatly prolonged forward, with a 
convex outline, but toward the central part there fails 
to be any very distinct demarcation between it and 
the dorso-vertex, the former not standing free above 
the latter, as is usual in other genera where it advances 
at all, but l)eing anchylosed to it ; and the progaster has 
a long central point or other special form of projection, 
so that it is not easy to say which line should be taken 
for the end of one and the commencement of the other. 

The Rostrum is not so blunt as in Cepheus and the 
whole cephalothorax is shorter and smaller. 

The Labium is short, hardly covering half the came- 
rastomum ; it has a straight or slightly curved distal 
margin (PI. XXIV, fig. 11). It is usually sculptured. 

The Palpi are of moderate length, not usually 
visible from the dorsal aspect. The second joint is, as 
usual, the longest, and is also the thickest, but not 
greatly incrassated. The fourth has also a tendency 
to be thickened in one direction, particularly towards 
the distal extremity ; the fifth is conical. 

The MaxillsB are long and a good deal exposed, the 
two together presenting a triangular shape when in 
situ. They are bilobed, the inner lobe composed of 
two small teeth. 

The Mandibles do not call for much special remark, 
they are of about the usual form and construction ; 
they are quadri- dentate. The outer angle of the 
proximal end of the first joint is produced considerably 
more than the corresponding inner angle, giving the 
appearance shown at PL XVIII, figs. 3, 11. 

The Lingua is small and conical, often diflBcult to see. 

The usual Interlamellar hairs are absent. 

The LamellaB are clearly marked and may be blades 
nearly on edge, or mere thickened ridges ; in either 
case they are nearly as far apart anteriorly as poa- 
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teriorlj, thus bordering a more or less oblong dorso- 
vertex, which is usually sculptured. The translamella 
is distinct. The pseudo-stigmata are dorsal and near 
together. 

The Tectopedia diminish in size in this genus, they 
are sometimes scarcely marked, or they may form 
shallow recesses {sculptus)^ but far shorter and smaller 
than those of GepheuSy &c. On the other hand, a kind 
of chitinous shelf projecting from the lateral portion 
of the cephalothorax to support the articulations of 
the legs becomes of considerable size in this genus ; 
and a large, chitinous apophysis, with an enlarged, bifid 
head, makes its appearance between the second and 
third pairs of legs ; this apophysis will be found carried 
to an even greater extent in some subsequent genera, 
as DamcBus, 

The Legs are rather short and thick. The coxaa 
and femurs enlarged, but not flattened ; these joints 
are usually sculptured, the other joints are often so to 
a lesser extent. The hind femurs generally have 
blades. The tibiae and tarsi are often somewhat 
widened distally ; the tibiae of the first pair have 
the tactile hair carried on a chitinous projection 
or elevation in the central line (PI. XVIII, fig. 6) ; 
this will be found again in Eremceus. The claws are 
tridactyle and very heterodactyle (PI. XVIII, fig. 16). 
The legs are set more towards the edge of the body 
than in Leiosoma and CepheuSy thus approaching 
nearer to Notaspis. 

The Apodemata. — The first and second are joined 
to the sternum, the third are not. 

The Genital Plates are large and square ; the anal 
plates large and pentagonal ; the two pairs of plates 
approach near each other. 

The Tracheal system is fully developed ; the Caeca 
of the ventriculus medium-sized and almost globular ; 
the Ovipositor rather short. 

The nymphs are brown, leathery, much-corrugated 
creatures, very different from the imagos. 
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The adults are chiefly found in short ground-moss 
and lichen, also under stones, &c. 

The genus is probably most nearly allied to Ereinceus^ 
to which genus it might be approached were these two 
the only genera to be considered, but it has many points 
of resemblance to Cepheus and other genera. 

Table for identifying British species of Scutovertex. 

Lamellae blade-like; pseudo-stigmatic organs long; a 
space of transparent, smooth chitin on skbdomen, near 
progastcr; pits in centre of abdomen much larger 
than peripheral markings .... Sculptus. 

LamellaB mere thickened bars ; pseudo-stigmatic oreans 
short ; no smooth space ; markings of notogaster about 
the same size aU over ..... Maculaius, 

ScuTOVEBTEX SCULPTUS,* Michael. PI. XVIII, figs. 

1—8 ; PI. XXIV, fig. 11. 

Type species. 

SciUoveriex sculphu, Michael. Joum. B. Microsc. Soc., vol. ii, 

p. 242. 

Average length about '60 mm. 

Average breadth about '35 mm. 

Average length of legs (first and third pairs) about 

'35 mm. 
Average length of legs (second pair) about '30 mm. 
Average length of legs (fourth pair) about "40 mm. 

An elaborately marked and handsome species. 

Colour varies from dark red-brown to black, 
oftenest the latter ; legs a httle lighter. One smooth 
place on the notogaster quite light. 

Texture, except the last-named smooth place, very 
rough, and without any gloss. General form a long 

oval. 

Bostrum blunt, rather trilobed ; in many positions 
a thin edge to the side lobes diminishes this efEect. 
Rostral hairs short, curved inward. Cephalotliorax 
small and narrow ; all parts of its surface dotted with 

* 8eulpfu9, carved* 
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strong, evenly scattered, chitinous dots. Dorso- 
vertex almost square, slightly longer than broad. 
LamellaB reticulated blades on edge^ widest anteriorly. 
Cusps long, blunt, curved. Lamellar hairs terminal, 
thick, curved inward. Translamella a thickened bar. 
Provertex very distinct. The rostrum in front of it 
seems covered by a round plate, highest in the centre 
and at the edges. Pseudo-stigmata large, set far 
back. Pseudo-stigmatic organs rather long^ spatulate 
at the distal ends, where they have a number of tooth- 
like points round the edge, and are generally rough. 
No inter lamellar hairs. Tectopedia clearly seen from 
dorsal aspect, but rather small. A large apophysis, 
with a bifid head between the second and third pairs 
of legs. Opisthophragmatic processes very small and 
weak. Apodemata joined to the sternum. 

Legs with femurs enlarged, hind ones with blades ; 
first pair with thin proximal ends passing through 
clefts in the sternal shelf : tarsi very short. Tactile 
hairs of first pair of legs set on strong apophyses 
of the tibiae (fig. G) as in Eremceus. All the joints ex- 
cept the tarsi rather flattened, and rough with sinuous 
ridges. One or two thick, shortish hairs on each of 
the first four joints of each leg and numerous hairs on 
the tarsi. 

Abdomen oval, produced anteriorly into a long thin 
pointy which passes over and is anchylosed to the doi'so- 
vertex [this is frequently narrower than that in the 
figure]. The whole edge of the notogaster is rough 
and irregular. The posterior margin has a central lobe 
with a sharp indentation on each side. The proffaster 
is not straijkt nor curved, but ruus .t .u'^.^gle of 
about 45 from each side to the base of the projecting 
point above named, so that it encloses a large triangular 
space, occupied as follows, viz. behind the projecting 
point is a short, thick, chitinous, transverse bar, which 
forms the anterior border of a lag-shaped space of 
smooth^ almost colourless chitin^ which, when the noto- 
gaster has been dissected off, is seen to be very thin, 



SCUTOVFRTEX SCULPTUS. 301 

almost a membrane, and has a raised margin round it. 
On each side of the last-named space is a small, trian- 
gular area, covered with raised dots like those on the 
cephalothorax ; this is also bordered by a ridge, and 
outside this again is a much larger, long, irregular- 
shaped space bordered by another ridge composed of 
parts of the progaster and of the lateral edge of the 
notogaster. 

Abdomen thick, notogaster arched but not strongly 
so, its central part covered with large, irregular pits^ 
leaving broad, irregular, raised spaces or ridges 
between them. Peripheral parts thickly set with 
small raised dots. There are four short, spatulate hairs 
at the posterior margin, and two lines of four or five 
similar hairs on the notogaster near the edge [not well 
shown on the plate, and often difficult to see in life] 

The whole sternal and ventral surface, including the 
labium and genital and anal plates, is rough with large 
raised spots. The genital and anal plates are large and 
near together, the former nearly square, the latter 
decidedly pentagonal. 

The Nymph. 

Colour light umber-brown, rostrum a little darker. 

Texture dull. 

Bostrum truncated, with a small blunt point. 
Cephalothorax conical, a full third of the entire length 
of the creature, very broad at base, being as wide as 
the progaster, which is nearly the widest part of the 
body. There are two square spaces in the central line, 
in front of one another ; each surrounded by a ridge, 
and divided by a central longitudinal ridge. There are 
transverse markings between the ridges. Pseudo- 
stigmata dorsal, near together ; pseudo - stigmatic 
organs long, lanceolate. 

Legs set near the edge of the body; much like those 
of the adult, but shorter, and armed with a few stout 
spines in addition to the hairs. 
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Abdomen. — Progaster rather concave ; abdomen 
narrows slightly towards the posterior margin, which 
is rounded, with a median indentation. Notogaster 
flat, deeply corrugated by irregular waved wrinkles of 
the cuticle, two or three of these run on to the corner 
of the cephalothorax, cutting off a small triangle on 
each side. Six or seven are parallel to the anterior 
margin, but get shorter as they recede from it. Be- 
hind these the folds enclose a trapeze-shaped space, 
then they tend to a reversed direction, but above the 
anus they point forward again ; along the sides they are 
crowded and irregular, giving a broken outline. The 
wrinkles do not agree in different individuals, nor on 
both sides of the same one. The nymph is diflBcult 
to distinguish from that of Oribata punctata. 

Distribution — The species is found in moss ; it is 
generally distributed and not uncommon in England, 
but I am not aware of its having been recorded else- 
where. 



ScuTOVERTEx MACULATUS,* Michael. PI. XVIII, figs. 

9—16. 

Scutoverter maatJatus, Michael. Joum. R. Microsc. Soo., ser. ii, 

vol. ii, p. 13. 

Average length about '54 mm. 

Average breadth about '30 mm. 

Average length of legs (first and fourth pairs) about 
•33 mm. 

Average length of legs (second and third pairs) 
about •30 mm. 

Colour, both of body and legs, very dark red-brown, 
almost black. 

Texture dull, rough, thickly sprinkled with raised 
dots all over. General Shape an elongated ellipse, 
length nearly twice the breadth. 

* Ma^mlattis, Baited. 
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Rostrum small but rounded. Rostral hairs small 
and near together. Cephalothorax broad, rather large, 
but greatly covered by the progaster ; it widens sud- 
denly after the small part of the rostrum, and again 
after the insertion of the first pair of legs ; the outline 
is rounded. Dots on the cephalothorax (except the 
dorso-vertex) irregular in shape and scattering. 
Dorso-vertex marked with raised wavy lines. Lamellse 
mere thickened bars. Translamella the same, very well 
marked. No cusps. From about the middle of each 
lamella on the inside, another bar starts and runs 
backward at an angle, so that the two form a V-shaped 
ridge, the point of which is rounded and lies within a 
semi-circular indentation in the progaster. Pseudo- 
stigmata large and lateral ; pseudo-stigmatic organs 
very shorty with heads Woadly pyriforrriy sUghtly 
indented at the top, but looking globular until dis- 
sected out; peduncles short, thick, and rod-like. 
Two pairs of short, thick hairs, representing the inter- 
lamellar hairs. Tectopedia very small, a strong chiti- 
nous projection between the second and third pairs of 
legs. Opisthophragmatic processes small and weak. 
Apodemata joined to the sternum. 

Legs. — First three joints of each leg covered with 
raised dots ; coxae of first two pairs hidden beneath 
the body, those of the last two pairs rounded and con- 
spicuous. Femurs of first two pairs with thin proximal 
ends turned almost at right angles where they are 
inserted into the coxae, no blades ; tarsi short, with a 
few fine hairs. Three short, thick hairs, on each tibia 
of the first two pairs ; a few similar on the other joints, 
all caducous. 

Abdomen elliptical, slightly pointed posteriorly, 
rather truncated anteriorly. It is indented on each 
side between the insertion of the third pair of legs and 
the pseudo-stigma. The progaster has a large inden- 
tation forming rather more than a semi-circle, this 
receives the point of the V-shaped ridge of the cephalo- 
thorax — at each side of this the progaster is so inti- 
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mately united to the dorso-vertex that it is difficult to 
say where cephalothorax ends and abdomen com- 
mences. Notogaster arched in the middle, arched 
part surrounded by a broad flattened band. It is 
entu-ely covered with closely set, raised, round or sub- 
quadrate dots, of about even size all ovevy those on the 
progaster transverse, those on the flattened band 
radiating, those on the arched portion irregular and 
labyrinthine in arrangement. 

There are about ten short, thick, rather knobbed 
hairs, round the hind margin, very caducous. 
Genital plates almost square, set far forward ; anal 
large, elliptical, touching the hind margin. 



Nymph. 

Colour dull, opaque-brown, often with a shade of 
dark olive-green. It is so broad and flat in general 
shape as to give the effect of having been flattened 
out, and it is covered with wrinkles and ridges all 
over. 

Cephalothorax flat, long in proportion to the 
abdomen but not in proportion to its breadth, 
conical, sharply excavated at the edge for the insertion 
of the first pair of legs. Base of the cephalothorax 
narrower than the progaster ; the second pair of legs 
are inserted in the angles thus formed. The cephalo- 
thorax bears a complicated series of ridges, not easy 
to describe, which will be best understood by refer- 
ence to the plate. I will, however, endeavour to give 
an idea of their arrangement in words. The median 
(or axial) portion of the dorso-vertex is divided into 
three spaces, bordered by strong, raised ridges; the 
anterior is trapeze-shaped, with the small end fore- 
most, and coming near to the point of the rostrum, 
but not reaching it ; two short ridges, however, run 
from the anterior angles of the trapeze, one to each 
side of the rostrum very near to the point. The ridge 
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which forms the posterior border of the trapeze 
constitutes the anterior border of a hexagon, having 
curved unequal sides, convex inwards, the anterior 
being the longest, and the two next very short. The 
posterior ridge of the hexagon serves as the anterior 
margin of an ovate-oblong figure, sometimes slightly 
constricted in the middle; this figure extends back 
on to the abdomen. From the central angle on each 
side of the hexagon a short transverse ridge runs 
about half-way towards the lateral margin ; from its 
termination a ridge runs forward to the front of the 
excavation for the first leg, and another, or continua- 
tion of the same, runs back to a circular ridge sur- 
rounding the pseudo-stigma, and from the pseudo- 
stigma a triangular space, bordered by another ridge, 
extends to the lateral margin. Pseudo-stigmatic 
organs short, with globular heads on short peduncles, 
verv white. Interlamellar hairs absent or little seen. 

Legs stout, gradually diminished toward the end; 
each of the femurs and tibise of the two front pairs bears 
a strong, serrated spine on the upper side ; the other 
hairs on the legs are short ; tactile hair absent. 

Abdomen flat in general effect, but has somewhat 
raised anterior and lateral edges, and is raised to 
about the same extent along the median line, 
being slightly arched there; between this median 
portion and the lateral edge is a depressed channel. 
Whole abdomen covered with many closely-set, irre- 
gular wrinkles ; three or four of these run along the 
anterior, and about half-way down the lateral, margin ; 
the centre of the space enclosed by these last-named 
wrinkles is occupied by a set of folds bending strongly 
forward ; behind them the wrinkles become more 
transverse, until near the posterior margin, where they 
again bend strongly forward. Posterior margin set 
with eight spatulate hairs, of which the two lateral 
pairs are very short ; the two central pairs are much 
longer, and directed inward, which causes the central 
pair to cross. 

VOL. I. 20 
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Distribution. — I have found the species only on the 
lichen near the sea-shore at the Land's End, Cornwall ; 
it has not to my knowledge been recorded elsewhere ; 
it is not common. 



Genus.— TEGEOORANUS, Nie* 

Equals part of CepheuB, Koch, and part of Carahodes, Koch. 

ApterogasterincB with cephalothorax anchylosed to 
abdomen; with lamellsB ; the last three pairs of legs arti- 
culated under the body ; monodactyle claws. Femurs 
of first two pairs of legs with slender peduncles and 
greatly enlarged heads (distal portions). 

The members of this genus are always rough, and 
sculptured or spotted, they are usually black {yelattcs 
being an exception) . The cephalothorax is generally 
large and broad. The abdomen mostly with a border 
of a different pattern (velatus and l<ihyrinthicus being 
exceptions), and, as a rule, sharply truncated anteriorly. 

The Rostrum is usually blunt and not carried so 
depressed as in most genera. The cephalotliorax 
forms a larger proportion of the whole creature than 
in Scutovertex^ &c. The progaster is nearly straight, 
the demarcation between abdomen and cephalothorax 
being remarkably clear (except in velatus)^ sometimes 
there is even a deep depression between the two 
(coriaceus^ &c.). The progaster may be specially 
scidptured or may form a raised band. 

Tne Labium is broad, often broader than long, it 
usually covers more than half the camerastomum ; the 
form of its distal edge varies, it is sometimes convex, 
sometimes with a small median point, sometimes slightly 
concave, it is usually sculptured. 

The Palpi are not often visible from the dorsal 
aspect, the second joint, although the longest, is not 
usually so much the longest as in many other genera ; 
it is often considerably incrassated. The fifth joint 

• TiyoQ (rrytoc), a roof; Kparh^, the akoU. 
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is long and generally slender, elliptical or inversely 
pyriform. 

The MaxiilsB are usually rather sharp, the denticu- 
lation varies, the inner lobe is sometimes square and 
simple, sometimes more cut into teeth. 

The Mandibles are large and powerful, mostly tri- 
dentate, sometimes almost simple {i.e. without teeth). 

The Lingua is not conspicuous. 

The Interlamellar hairs are present in a few species 
only, when present they are thick or rod-like, not 
setiform. 

The LamellsB are well developed, but often in an 
exceptional manner ; they may be large, undulating, and 
blade-like, resembling those of Cepheus {T. latus). They 
may be broad and substantial structures, almost hori- 
zontal, and not at all transparent, making the cephalo- 
thorax look very broad {coriaceus^ &c.) ; this is the com- 
monest form. They may be mere lines (labyrinthicus). 
They may be very powerful lateral thickenings of the 
cephalothorax {femoi'alis)^ in which case they lose their 
lamellar character. The translamella is seldom distinct. 

The Tectopedia are usually well developed, and 
afford efl&cient protection to the front pairs of legs, 
which are also borne on a broad, chitinous shelf of the 
cephalothorax, as in Scutovertex^ &c. ; this, shelf is cleft 
by a narrow slit to admit the passage of the thin 
proximal ends of the femurs. 

The Opisthophragmatic processes are entirely absent 
or very small, the median of these is not developed in 
any species which I know of. 

The Legs in Tegeocranua are rather short, but very 
characteristic ; indeed, the genus might be defined by 
them alone ; they are articulated well under the body, 
the COX88 scarcely ever being visible from the dorsal 
aspect : the two front pairs of cox89 are small, the 
hind ones semi-globose or flattened. It is, however, 
in the femurs that the peculiarity of the leg occurs ; 
those of the two front pairs, but especially the first, 
have small ball-and-socket articulations, then long. 
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slender, curved, rod-like peduncles, about half the 
length of the joint, and always smooth; these slip 
through the narrow slit in the chitinous shelf above 
named, having an up-and-down motion. Beyond this 
rod-like portion the joint suddenly enlarges to its 
greatest girth, which is considerable, it then dimi- 
nishes again a little to its distal extremity, so that the 
whole joint is like a short mace (PI. B, fig. 8) ; the 
enlarged portion is generally sculptured. The hind 
femurs are without the slender peduncles, but are 
broad and flattened, as in Leioaoma^ &o., and are usually 
provided with blades. The tibi® are, as a rule, long 
and considerably widened distally, often with an irre- 
gular outline. The tarsi vary a good deal, in typical 
species they are rather short, and are largest at the 
proximal end, diminishing regularly, but latus does not 
follow this rule. The claws are monodactyle, large, 
and strong (PI. B, fiig. 29). 

The sternal and ventral plates are deeply excavated, 
in many species, for the reception of the legs, which 
can be folded almost wholly within the cavities (PI. 

xxn, fig. 11). 

The Apodemata approach close to, or join, the sternal 
region, but the sternum itself is occasionally very 
slightly marked, sometimes it cannot be traced, or 
only for a short distance. 

The genital and anal plates are usually large, square, 
or pentagonal, and sculptured. 

The tracheal system is developed : the osBca of the 
ventriculus are rather short, either rounded sacks or 
sometimes mere prolonged comers of the ventriculus, 
as in DarruBus. 

The creatures of this genus are usually found in 
dead wood and fungus, I think they chiefly subsist on 
fungi ; they are sometimes found in moss, &c., but the 
other habitats are the principal. 

Probably the nearest ally to this genus is Cepheua, 
but Scutovertex and others have also close analogies* 

I know of seven British species. 
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Tboeoobanus latus (Koch). PI. XIX, figs. 1—9; PI. 

B, fig. 17 ; PL D, fig. 
5 ; PI. E, fig. 15. 

TegeoenvMu eephetformU, Nio. 465, pL ix, fig. 1. 

— — Haller. 

Cepheua lahu, Koch. Heft 3, fig. 11. 

Average length about 9 mm. 
Average breath about '67 mm. 
Average length of legs (first and second pairs) about 
*45 mm. 
Average length of legs (third pair) about '4 mm. 
Average length of legs (fourth pair) about '5 mm. 

Colour very dark, dull brown, without any gloss. 

Texture rough ; almost the whole dorsal surface cut 
into deep, vermiform corrugations. Shape broad and 
rounded. 

Cephalothorax pyramidal or slightly pyriform. 
Rostrum small, rounded. Rostral hairs small and 
fine. LamellcB very large j long blades on edge ; near 
together anteriorly, with a sinuated upper edge ; they 
are lighter in colour than the rest of the cephalo- 
thorax; they are clearly reticulated. Lamellar hairs 
fine, curved, placed at the upper anterior angles ; cusps 
large and rounded. Translamella a short, thickened 
bar. Pseudo-stigmata large, open, shghtly reniform, 
light in colour. Pseudo-stigmatic organs of moderate 
length, clavate, slightly recurved. Interlamellar hairs 
large, rod-like. Teotopedia large, clearly seen from 
dorsal aspect. Opistbophragmatic processes very fine. 
Sternum only slightly developed. 

Legs long for the genus; femurs of the first pair 
have slender peduncles to suit the deep cleft in which 
they are inserted ; the other femurs pyriform ; genuals 
of two front pairs rather longer than usual; tibiaa 
slender and clavate. The first pair of legs only have 
the tactile hair. Tarsi are clothed with fine hairs, 
and there are a few fine, curved hairs, arranged in a 
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whorl, near the distal end of each of the other joints of 
each leg. 

Abdomen broad and rounded in outline, little, if at 
all, longer than its width, it is truncated where 
it joins the cephalothoraz, and is there broader 
than the latter, from which it is plainly divided. 
Notogaster distinctly divided into three regions, viz. 
a central and two borders, which borders, however, 
are absent from the progaster. The central portion 
is much arched, and almost entirely covered by shorty 
irregular^ somewhat vermiform corrugations, with sulca* 
tions between them ; the surface of the corrugations 
is rough and granular. Immediately surrounding this 
central portion is a broad, granular band, sloping 
downward, which borders the hind and lateral margins 
as far as the space between the third and fourth legs 
on each side, where this border gradually becomes 
attenuated to a point, which does not stand free, but 
merely fades into the outer border. External to the 
last-named band is another zone, which surrounds the 
whole abdomen, except the progaster, and posteriorly 
is lower in level than the first-named border, but rises 
to the same plane anteriorly, and embraces the above- 
named points of the inner border. This outer border 
is very rough at the edge, and is marked with transverse 
striations or corrugations, giving a very broken outline. 
Anteriorly it forms the whole border of the abdomen, 
and there the striations are not so plain, but it pro- 
jects as a rough prominence beyond the rest of the 
abdomen. There are not any hairs on the notogaster, 
and only a few extremely fine ones on the hind margin. 

Genital and anal plates pentagonal, near together ; 
whole ventral surface rough. 

The Larva. — Colour brownish-white, texture semi- 
opaque, granular. General shape oval. Cephalo- 
thorax long, conical, rounded at the tip. Pseudo- 
stigmata dorsal; pseudo-stigmatic organs long, with 
filiform peduncles and lanceolate heads. Interlamellar 
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hairs strong, serrated, curved spines, set far forward ; 
several transverse ridges on the rostrum. Abdomen, 
a rather long-shaped ellipse, notogaster arohed, with a 
dark spot in the centre, margin rough, irregular, and 
bearing about twelve long, curved, strongly serrated 
spines ; there are four pairs of similar spines on the 
notogaster. 

Nymph. 

This, with the single exception of Leiosoma {Cepheus) 
palmidnctum^ is probably the most singular and elabo- 
rate creature among the British OribatidcB. It will 
be best understood by the drawing, but I will try to 
describe it. 

Colour light-brown or drab, legs and rostrum darker 
reddish-brown. Texture rough, granular, sometimes 
almost glittering. Form elliptical ; the ellipse becomes 
broader at each change of skin ; the edge is rough and 
broken by the granulations. 

Kostnun blunt-pointed, cephalothorax small, conical. 
Pseudo-stigmata dorsal. Pseudo-stigmatic organs long, 
with filiform pedimcles and lanceolate heads. Inter- 
stigmatic hairs strongly serrated spines set far forward. 

Legs short, of about even thickness throughout, 
joints veiy rough and irregular in form. Each joint 
of the two front pairs of legs except the cox89 bears a 
whorl of long, curved, strongly serrated spines [these 
are not long enough in the plate]. There are a few 
similar ones, but shorter, on the outside of the hind 
pairs of legs. 

Abdomen elliptical; notogaster flat; ventral sur- 
face arched, so that the notogaster stands much 
above the cephalothorax. The cast, notogastral, 
larval and nymphal skins are carried flat on the back, 
where the larval forms a central shield, and the 
nymphal concentric rings bordering it. The larval 
skin is as above described, but the edges turn in to 
cling to the notogaster, thereby forming a marginal 
fold. Bound the margin of each nymphal skin are 
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about twenty large, flat, chitinous, brown, trifid or 
quadrifid projections (see PL XIX, fig. 2), of which 
three pairs are on the progaster ; the central lobe of 
each projection carries an extremely long, doubly 
curved, very strongly serrated spine of clear chitin, 
which looks as though it were inserted like a bird's 
quill. These spines and projections, occurring on 
each skin, give the creature an appearance of ex- 
treme complication, and make it look like a chevaUde^ 
frise. The projections vary considerably in size and 
shape, but preserve the same general character, the 
pair next to the central pair on the progaster is much 
the smallest, and the spines proceeding from it are 
simply curved inward, instead of being undulated; those 
proceeding from the central pair are almost straight 
and directed forward. The ventral surface is rough 
and lined, the genital and anal plates almost touch. 

Distribution. — Species generally distributed, not un- 
common ; foimd in decayed stumps of trees, and fallen 
branches, in thick woods, &c. The nymph generally 
between the wood and the moss which grows on it. 

The adult has been recorded in France and 
Grermany. 

Tegeocranus VELATUS,* Michael. PI. XXI, figs. 9 — 15. 

Tegeocranus veUUus, MicliaeL Joam. B. MicroBC. Soc., vol. iii, 

pL yi, p. 189. 

Average length about '32 mm. 
Average br^th about '17 mm. 
Average length of legs (first three pairs) about 
•12 mm. 
Average length of legs (fourth pair) about '14 mm. 

A very small species, remarkable for the extreme 
facility with which the epiostracum becomes detached 
from the rest of the cuticle. It is not a typical Tegeo- 
cranus but still is, I think, properly placed in this genus. 

* VeUUtu, clothed (as with a Bkin or veil). 
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Colour dull brown, not very dark. 

Texture roughened by large, irregular, raised dots, 
wUcli are upon an external membrane or skin (the 
epiostracum) which looks loose and is easily detached, 
so that it is rare to find a specimen which has not got 
more or less of it rubbed off, although I never saw one 
where it was entirely gone. The parts whence the 
epiostracum is gone are highly polished and light 
yellow-brown. The epiostracum appears almost as 
though it were the nymphal skin persisting, but this 
is not the case, the nymph is quite different. 

Kostnim blunt, with an inclination to be trifid. 

Cephalothoraz very long. Lamellce large detached 
blades^ lyiug nearly horizontal, but not quite so ; they 
extend beyond the lateral margin of the cephalothorax, 
and are curved and covered with raised dots. Cusps 
very large, almost reaching the tip of the rostrum. 
Lamellar hairs terminal, curved inward ; translamella 
very distinct, but still a mere line. Pseudo-stigmata 
lateral, hidden by the projecting comers of the 
abdomen. Pseudo-stigmatic organs rather long, with 
slender peduncles, and broadly spatulate, almost disk- 
like, heads, covered with rough, raised points. No 
interlamellar hairs. Opisthophragmatic processes 
very small. Apodemata joined to sternum. 

iegB short, not half the length of body; fourth 
pair do not reach the hind margin. Cox89 and femurs 
broad and flat, especially fourth pair. Peduncles of 
first femurs not so long or thin as usual in the genus. 
Each joint with one or more whorls of fine curved hairs. 
Femurs spotted. 

Abdomen not clearly divided from cephalothorax, 
both on the same level. Outer skin (epiostracum) 
very loose, generally showing irregular depressions, as 
if pushed in, rough with raised dots, which cause an 
irregular outline. Notogaster not much arched, no 
border to it, posterior end rounded, anterior with the 
antero-lateral angles produced so as to form large, 
chitinous, flat, shelf-like projections, which seem almost 
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like rudiments of pteromorphad, and cause the pro* 
gaster to be the widest part of the creature. About 
six very short, fine hairs round the hind margin. 
(Genital plates nearly square, anterior edge curved, 
anal plates much larger, almost triangular, posterior 
edge curved. 

Nywph. 

A beautiful object when seen alive by a sufficient 
amplification. 

Oolonr pale grey. 

Texture slightly granular. The abdomen appears 
at first sight to occupy nearly four-fifths of the entire 
length, closer inspection shows that the hinder part of 
the cephalothorax is included in this. 

Kostnim blunt ; anterior half of Cephalothorax nar- 
row, almost parallel-sided ; it bears a ridge along each 
side, two lesser ridges nearer to the mecUan line, and 
some transverse wrinkles on the dorso-vertex. Pseudo- 
stigmata large and open, not raised. Pseudo-stigmatic 
organs long, gradually thickened toward the anterior 
ends, which are rounded and rough. 

Le^ short, of almost equal thickness throughout. 
Tibiad of first pair overhanging the tarsi, as in Eremceus. 
Femurs the longest joints. Each joint with a whorl 
of fine hairs. 

Abdomen almost coalesces with hinder part of 
cephalothorax, the two form an ellipse with major axis 
nearly twice the minor. Along the median line runs 
a raised band, which widens near the anterior and 
posterior margins; and it is there crossed by the 
transverse bands ; these are usually four in number, 
each composed of three or four parallel wrinkles, they 
are doubly curved. The anterior curves forward and 
outward from the median line to the lateral margin. 
The others curve backward and outward. 

Distribution. — The species is generally distributed 
but not very common. It lives in moss. I am not 
aware that it has been found out of England. 
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Tbgbocbanus coeiaoeus (Koch). PI. XX, figs. 1 — 8; PI. 

XXII, fig. 11 ; PI. XXIV, fig. 12 ; 
PI. B, figs. 5, 8, 29; PI. C, fig. 2. 

Type species. 

Cardbodes eoriaeew, Eloch. Heft 3, pL xv. 
Tegeoeranui — Michael. Joom. B. Microsc. Soc., vol. ii 

(1879), p. 248. 

Average length about *62 mm. 

Average breadth about '40 mm. 

Average length of legs (first pair) about 'SS mm. 

Average length of legs (second pair) about '28 mm. 

Average length of legs (third pair) about "30 mm. 

Average length of legs (fourth pair) about '40 mm. 

A strongly marked and sculptured species. 

Colour black. 

Texture rough, dull. Chitin thick and massive. 

Kostrum blunt. Cephalothoraz long, broad, almost 
as wide as progaster ; flat, nearly triangular. Dorso- 
vertex rather lighter in colour, and bearing two small, 
raised, black ridges, almost joined, which curve back- 
ward from behind the middle of the lamellaa ; and join 
a great, raised, chitinous, undulated, transverse ridge, 
very thick and rough, which is depressed, almost to 
the level of the dorso-vertex, in the middle, but swells 
into great rounded lobes immediately on each side of 
the depression, and then curves down to the pseudo- 
stigmata. Between this transverse projection and the 
progaster isadeep,irregular-shaped trench, which forms 
a conspicuous feature. Lamellce large^ thick^ horizontal 
plates, very rough, and seeming to form part of the 
surface of the cephalothorax, although really only 
attached by their inner and terminal edges ; they reach 
almost to the point of the rostrum. Lamellar hairs 
terminal, curved. No translamella. Pseudo-stigmata 
large, raised, lateral, pointing outward. Pseudo-stig- 
matic organs long, proximal parts nearly straight and 

* Coriaceuf, leathery. 
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upright, terminal portion gradually thickened, rough, 
curving forward. Interlamellar hairs thick, spatulate, 
light-coloured. Tectopedia large and strong, second 
pair very conspicuous. Apodemata joined to the 
sternum. 

Legs rather short ; femurs incrassated, rough ; first 
pair (PI. B, fig. 8) with very long, slender, smooth, 
peduncles passing through a narrow slit in the sternal 
shelf. Tarsi short. Genuals and tibiae with whorls 
of fine hairs. 

Abdomen nearly as broad as long. Progaster with 
a rounded central projection, thence concave on each 
side. Lateral and posterior margins of abdomen 
bordered by a broad, flat, double (in thickness) band 
with a very irregular edge, and marked by radiating 
ridges. Notogaster within this margin arched and 
divided into numerous rough curved bands, marked 
like Morocco leather (whence doubtless the name). 
Four rows of rather spatulate, white hairs on the noto- 
gaster, and some very fine and short hairs round the 
hind margin. Sternal plate excavated to receive the 
legs when folded. Genital and anal plates almost 
square, the latter much the larger. 

Nymph, 

A fat-looking creature, a good deal like a TyrO'' 
glyphus (cheese-mite). 

Colour semi-transparent white, rostrum and l^s 
pink. Texture polished, no markings anywhere; 
whole creature thick (from dorsal to ventral plates), 
too much so to stand long upright on a level surface. 
Two rows of long, flexible hairs along notogaster and 
cephalothorax ; genital and anal plates projecting and 
haired. Notogaster very arched. 

Distribution. — The species lives chiefly in fungus 
and old wood, the nymph burrows into the substance ; 
It is generally distributed and common. It has been 
recorded only in Germany (by Koch) to my knowledge* 
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Tbgboceanus femoralis, iWc* PL XX, fig. 9. 

Tegeoeranu8 femoralii, "Sic. P. 466 (pi. ix, fig. 2). 

Average length about '62 mm. 

Average breadth about *36 mm. 

Average length of legs (first and fourth pairs) about 
'30 mm. 

Average length of legs (second and third pairs) about 
*25 mm. 

This species has a great general resemblance to T. 
coridceuSj but is distinct from it, and not to be mis- 
taken after careful examination. 

Colour black. Texture rough, dull. Chitin thick 
and massive. 

Kostrum blunt. Cephalothorax rather long, con- 
siderably less broad than the progaster, flat, trapeze- 
shaped. Dorso-vertex with a decided central, longi- 
tudmal ridge or elevation. There is a great, chitinous, 
curved, transverse ridge, very thick and rough, behind 
the dorso-vertex, not quite as projecting as the similar 
formation in coriaceus; it has a deep depression or 
trench behind it, but not quite so large nor profound as 
in the last-named species ; there is also a narrow ridge 
behind this, forming the hind margin of the cephalo- 
thorax. Lamelldd very thick^ horizontal plates or ridges^ 
raised in the median line so as to be triangular in cross 
section, very massive, seeming to form part of the surface 
of the cephalothorax, and although really only attached 
by their inner edges, reaching almost to the point of 
the rostrum. No lamellar nor interlamellar hairs, nor 
translamella. Pseudo-stigmata large, raised, lateral, 
pointing outward. Pseudo-stigmatic organs long^ 
almost filiform. Tectopedia large, second pair very 
conspicuous. Apodemata joined to the sternum. 

LegB shorti temtu^s incrassated, rough, first pair 

* Fenrar, the ihigli* 
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with long, slender, smooth peduncles. Gtenuals and 
tibiae with whorls of fine hairs. 

Abdomen decidedly longer than broad, rounded 
posteriorly, almost parallel-sided; progaster almost 
straight, and forming a rough ridge. Lateral and 
posterior margins bordered by a broad, flat band, with 
a very irregular edge, and marked with radiating ridges. 
The anterior ends of this band are greatly enlarged, 
so that the abdomen is widest immediately behind the 
progaster. Notogaster within this margm somewhat 
arched, and divided into about five or six longitudinal^ 
irregular hands^ which are rough and granular. No 
hairs on the notogaster. Sternal plate excavated to 
receive the legs when folded. Genital and anal plates 
almost square. 

I am not acquainted with the immature stages of 
this species. 

Distribution. — I have only found three or four speci- 
mens of this species in Epping Forest, but I have seen 
three found near Glasgow by Mr. Cameron ; Nicolet 
found two or three in the woods of Satory ; it has not, 
I believe, been recorded elsewhere. 

Tboeoobamus LABYBiNTHicns, Michael. Fl. XXI, figs. 

1_4, 6—8 ; PL XXII, 
fig. 3. 

Tegeocranus ldbyirirUhicu9, Hicliael* Jonm. B. Microsc. Soc., vol. ii 

(1879)i pi. xi, p. 249. 

Average length about '45 mm. 
Average breadth about '25 mm. 
Average length of legs (first and third pairs) about 
*22 mm. 
Average length of legs (second pair) about *18 mm. 
Average length of legs (fourth pair) about '25 mm. 

Colour deep red-brown. It is some time after the 
adult emerges before it acquires the dark colour j soon 
after emerging it is much lighter. 

Texture rough and dull. 
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Kostrnm very blunt. Cephalothoraz large and 
broad, joined to abdomen by its full width. Dorso- 
vertex much arched; there is a sharp depression 
between it and the abdomen, caused by the curvature 
of these parts. Whole cephalothorax rather lower in 
level than abdomen. Rough with irregular raised 
markings and reticulations. When seen by trans- 
mitted light the hind part appears bulbous, and to end 
anteriorly in a long central ridge ; this is not easily seen 
in living specimens. Lamellas thick, narrow, hori- 
zontal, curved plates ; these, in the living creature, are 
difficult to distinguish from the general surface of the 
cephalothorax, although showing plainly by trans- 
mitted light ; they almost reach the tip of the rostrum. 
Lamellar hairs terminal, curved. No translamella nor 
interlamellar hairs. Pseudo-stigmata large, lateral, 
much raised, pointing outward. Pseudo-stigmatic 
organs recurved, with slender peduncles and pyriform 
heads slightly excavated at one side. [The figure of 
this is on PI. XXII ; that on PI. XXI belongs to T. 
marginatus.'j Tectopedia large, particularly second 
pair, which are very rough. 

L^ rather short, fourth pair slightly pass the 
hind margin. First and second pairs carried on a 
chitinous shelf of the cephalothorax. Femurs of first 
pair with long, slender, smooth peduncles, passing 
through a cleft in the shelf ; peduncles of second pair 
shorter and more curved, none to third or fourth 
pairs. Femurs (beyond the peduncles) much enlarged, 
rounded exteriorly, flat against the body (inner side) ; 
very rough. Coxae also rough. Genuals very small. 
Tibiae long, incrassated distally ; first pair only with 
tactile hair. A thick hair on each genual of first pair, 
two or three smaller on femur. A few short, bmnt, 
curved hairs on the other joints ; tarsi with fine hairs. 

Abdomen longer than broad, antero-lateral angles 
projecting, posterior margin rounded. Progaster 
truncated, slightly convex; notogaster much arched, 
covered with large raised dots, which sometimes coa« 
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lesce, and sometimes are perfectly distinct ; the coa- 
lescence is best seen by transmitted light in mounted 
specimens after preparation. These dots are never 
disposed in straight lines nor regular forms^ they chiefly 
present a vermiform or mxizy arrangement (whence the 
name of the species), they show distinctly at the edge 
of the abdomen, making it irregular. There is not any 
border to the notogaster ; it bears four rows of short, 
curved hairs. There is a row of straight hairs round 
the hind margin. The whole sternal surface and 
labium are reticulated, the ventral covered with dots, 
like the notogaster. Genital and anal plates square, 
the latter slightly the larger. 



The Nymph. 

Colour almost white, rostrum and legs often slightly 
brownish; there are sometimes two or three vague 
brownish patches on the notogaster. 

Texture granular, semi-transparent, granulations 
often diflBcult to see. The general effect is of a fat 
little creature like an inflated bladder. 

Cephalothorax with a depressed margin and an 
arched central elevation; rounded anteriorly, and 
having one or two obscure folds. Another small 
fold gives a truncated appearance at the base of the 
rostrum. Palpi plainly visible from dorsal aspect; 
pseudo-stigmatic organs long, filiform. Inter-lamellar 
hairs filiform, set far forward, not so long as the 
pseudo-stigmatic organs. 

Legs short, thick, gradually diminishing toward 
their distal ends. 

Abdomen slightly rounded anteriorly, obtusely 
pointed posteriorly. Progaster bordered by one or 
two folds of cuticle. Notogaster arched. Abdomen 
sometimes has a roughly triangular depression at each 
side commencing near the progaster and extending 
about half way back on dorsal surface, but coming to 

VOL. T. 21 
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a rounded point near the ventral. This depression is 
not bordered by angles, but looks like the sinking in 
of a viscid material. Four pairs of longish hairs round 
hind margin, two or three pairs on notogaster, and 
two pairs of much shorter curved hairs at the sides. 

Distribution. — Species common and generally dis- 
tributed ; nymph chiefly found in moss on walls, and 
on lichen. I am not aware that it has been recorded 
out of England. 



Tegeooeanus marginatqs, sp. nov. PI. XXI, fig. 5; 

PI. XXII, figs. 1, 2. 

Average length about '5 mm. 
Average breadth '28 mm. 

Average length of legs (first and second pairs) about 
'25 mm. 
Average length of legs (fourth pair) about "32 mm. 

A species intermediate between coriacens and labi/' 
rinthicus. 

Colour deep red-brown. 

Texture rough and dull. 

Kostrum rounded. Cephalothorax large and broad ; 
joined to abdomen by its full width, rather flat. There 
is a deep trench between it and the progaster, bordered 
anteriorly by two large, chitinous elevations, as- in 
coriacens. Whole dorsal surface of cephalothorax very 
rough. Lamelte large, thick, horizontal, curved plates, 
strongly reticulated, and extending from the pseudo- 
stigmata to near the tip of the rostrum. Lamellar 
hairs very small, terminal. Translamella a mere line, 
but well marked. Pseudo-stigmata large, lateral, much 
raised, pointing outward. Pseudo-stigmatic organs 
strongly curved forward and upward, gradually in- 
creased in width until near the distal end, then becom- 
ing small again; very rough with lo7ig spines on the 
Older side of the curve. No interlamellar hairs. Tecto* 
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pedia large, particularly the second one. Apodemata 
joined to sternum. 

Legs of moderate length. Fourth pair pass the hind 
margin substantially. First and second pairs carried 
on a chitinous shelf of the cephalo thorax. Peduncles 
of first femurs long and smooth, not quite so long as 
in labynnthicus ; none to the other legs. Femurs en- 
larged, rounded exteriorly, flat interiorly; very rough. 
Tibiae long, slender, incrassated distally. Tactile hairs 
on first pair of legs only, a few thickish hairs on most 
joints. 

Abdomen longer than broad, rounded posteriorly, 
truncated anteriorly. Progaster slightly convex. 
Lateral and posterior margins of notogaster bordered 
hy a roughs flat hand or margin^ with radiating ridges. 
Notogaster within tlie band much arched, covered with 
large, raised dots, close together but not usually 
coalescing, arranged in an irregular and labyrinthine 
manner. Four rows of short, thick hairs on noto- 
gaster, and a few radiating fine hairs rqund the hind 
margin. Whole sternal and ventral surface, including 
labium, very rough. Genital and anal plates square, 
the former almost as large as the latter. 

Nymjph. 

A fat lump, a good deal like the nymph of coriaceiis. 

Colour semitransparent white ; rostrum and legs 
pink. Texture polished. 

Cephalothorax and Abdomen.— Pseudo-stigmata dor- 
sal; pseudo-stigmatic organs rather long, pyriform. 
Legs short. Notogaster bears about seven pairs of 
long, fine hairs. The creature is almost too much 
rounded to stand upright on a flat surface. 

Distribution. — The species is found in moss, and is 
not uncommon; I believe it has not hitherto been 
recorded. 
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Tegeockanus elongatus,* Michael. PL XXII, figs. 

4—10. 

Tegeocramis elongatus, Michael Joam. B. Miorosc. Soc, toI. ii, 

p. 250, pi. X. 

Average length about 'GS mm. 

Average breadth (greatest) about '32 mm. 

Average breadth at progaster '20 mm. 

Average length of legs (first and fourth pairs) about 
'25 mm. 

Average length of legs (second and third pairs) 
about '20 mm. 

A very exceptional species, chiefly from its form. 

Colour black. 

Texture rough, with deep pits, and dull. General 
Shape from rostnim to posterior margin very long, 
pyriform; the line of the cephalothorax being con- 
tinuous with that of the abdomen. 

Rostrum bluntly pointed. Eostral hairs conspi- 
cuous but short, very curved. Cephalothorax long, 
its base as broad as the notogaster. Dorso -vertex 
flat, coarsely-pitted, and often with a few ridges ante- 
riorly. Lamellae rather narrow, thick, reticulated 
plates, almost horizontal, projecting laterally beyond 
the rest of the cephalothorax, and plainly divided from 
the dorso-vertex ; they nearly reach the tip of the 
rostrum. Lamellar hairs inserted somewhat behind 
the anterior end, large, thick, curving inward ; they 
often cross above or beyond the rostrum. No trans- 
lamella. Pseudo-stigmata lateral, projecting, pointing 
outward; pseudo-stigmatic organs long, recurved, 
gradually widened toward the distal ends, which are 
almost square, and have three or more short points, 
which are the terminations of long ridges on the sur- 
face of the widened part of the organ. Inter-lamellar 
hairs long, thick, curved, very close to the lameUse. 

* ElongcUua, lengthened. 
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Tectopedia large, rough, first pair like duplicate 
lamellae, but shorter, second very conspicuous. Apo- 
demata joined to the sternum. 

Legs short, the fourth pair not reaching the 
posterior margin. Femurs considerably enlarged, 
rough, rounded exteriorly, flattened interiorly, first 
pair with long, smooth, curved peduncles ; fourth pair 
with blades. Tibiae and tarsi thin, the latter short. 
There is a whorl of thick hairs on each genual, the 
outer hair being thickest ; there is also a whorl on the 
first femur, and one very thick hair on the outside of 
each of the others. Hairs on tibiae very fine, tactile 
hairs on front pair only. 

Abdomen very coarsely pitted all over, pits rounded 
and irregular, no hexagonal forms. Widest part near 
posterior margin, which is rounded. Progaster trun- 
cated, almost straight. Lateral and posterior margins 
bordered by a very rough, striated band, not very wide, 
within this the notogaster is arched ; it bears four 
rows of long, thick, rod-like, curved hairs. There is a 
row of similar hairs round the margin, rather smaller 
than those on the notogaster, very much recurved^ and 
arranged along the edge^ not radiating. Whole ventral 
surface coarsely and irregularly pitted; genital and 
anal plates square, widely separated, the latter much 
the larger. 



Nymph. 

Colour white or greenish-grey; rostrum and legs 
pinkish, pseudo-stigmata brown ; internal organs 
show through very plainly. Texture glossy, highly 
polished, very transparent. Shape much that of perfect 
creature, sufficiently so to be easily recognised; on 
a closer examination considerable difference will be 
observed. The Cephalothoraz is not quite so long in 
proportion to the abdomen as in the adult, and its 
sides are not quite so straight ; the anterior half has 
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the straight-sided, conical form, curving bluntly toward 
the apex, but the basal half is enlarged on each side, 
so as to form a rounded lobe, the eflFect of which is to 
leave a sharply-marked lateral notch between cephalo- 
thorax and abdomen ; this notch is immediately above 
the insertion of, and affords space for the upward 
motion of, the second pair of legs ; the first pair is 
situated immediately in front of the rounded lobe, 
which is pierced by the pseudo-stigma a little outside 
its centre. Pseudo-stigmatic organs with somewhat 
thinner peduncles, and somewhat more suddenly 
thickened towards the distal ends, than in the adult. 
The interlamellar hairs point upward and outward. 
The lamellar hairs are found on the dorso-vertex in 
the nymph between the interlamellar and rostral 
hairs ; they are only slightly curved, and point upward 
and forward. Palpi conspicuous; their distal joints 
densely clothed with hairs ; the mandibles are also 
commonly seen projecting beyond the rostrum, and 
are very large. 

Legs shorter than in the adult, the two hind pairs 
considerably so, the fourth pair not attaining the 
posterior margin by about one third of the length of 
the abdomen. The tibia of each of the two front 
pairs of legs is produced to a short point which 
overhangs the tarsus, and bears an extremely long 
tactile hair ; tarsi of these legs thickly clothed with 
hairs, and short curved hairs are closely set along all 
the legs. 

Abdomen slightly constricted above the insertion of 
the fourth pair of legs, and somewhat more pointed 
posteriorly than in the adult ; it has an irregular 
depression exterior to the line of the alimentary canal, 
and bears a strong spine on each side at the antero- 
lateral angle, and about ten short ones round the hind 
margin. The notogaster is crossed by fine depressed 
lines. 

Distribution. — The species lives in decayed wood, 
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and is very sluggish; the nymph burrows, and may 
be found by pulling the wood to pieces. 

The species is generally distributed and not un- 
common ; I am not aware that it has been recorded 
out of England. 




GLOSSARY, 

Shoiving the sense in which thefolhxoing words are used 

in this book. 



ACABI. — The true Acari^ i.e. the Tyroglyphidce^ Sar^ 
coptince^ and Analgince. 

AcARiNA. — The whole order of Mites comprising : 
TrombidiidcBy Gheyletidce^ Hydrachnidce^ Limno* 
caridcBy Gamasidce^ Orihatidce, Ixodidce^ Myohiadoe^ 
Acariy Arctisconidce^ Demodicidce, PhytoptvdcBj &o. 

Acetabulum. — The basilar cavity, or inward, cup-like 
projection of the sternal exo-skeleton, into which 
the coxa of a leg is articulated. 

AcEOPLEUEON (o/cpoc, at the summit; irXcvpoi', a side). — 
The portion of the exo-skeleton of the side of the 
cephalothorax lying below the lamella and above 
the first tectopedium. 

Adult. — The perfect creature after it has undergone 
its last ecdysis and has become sexually complete. 

Anal plates. — Two chitinous folding-doors forming 
part of the ventral exo-skeleton, and serving, 
when shut, to entirely close the opening by which 
the anus communicates with the exterior. 

ApoDBifATA. — Chitinous ridges on the inner side of 
the sternal (or ventral) surface, running from the 
legs toward the centre of the body, and forming 
supports for the legs and giving points of attach- 
ment to muscles. They are (in the Oribatidce) in- 
foldings of the cuticle, primitively arising between 
two segments. 

Basilab cavity. — See acetabulum. Nicolet compre- 
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hends in this expression the whole space enclosed 

by the tectopedia. 
Basipleuron ()3a<Tic, a base ; wXtvpov^ a side). The 

portion of the exo-skeleton of the side of the 

cephalothorax lying between the two tectopedia 

(or the places where they would be if they are not 

developed). 
C-aiOA. — Two paired diverticula of the hinder part of 

the ventriculus, often very large, and usually 

directed backward, which probably have chiefly a 

secretive office. 
Camebastomum. — The cavity of the rostrum closed 

below, more or less, by the labium ; and which 

contains the trophi, &c. 
Colon. — That portion of the hind gut which lies 

between the small intestine and the rectum. 
Complete transformations. — A life-history wherein the 

immature forms differ from the adults, and which 

includes a special, inactive, pupal stage. 
Coxa. — The free joint of the leg which is moveably 

attached to the body, i.e. articulated in the 

acetabulum. 
Cusps op the Lamellae. — The portions of the anterior 

ends of the lamellae, which cease to be attached 

to the cephalothorax by their lower edges. 
Deutovium stage. — The period in the development of 

the ovum, in some Acarinaj when the original 

outer shell, or cuticle, having split, the inner 

lining-membrane becomes, either wholly or partly, 

the external shell. 
DoRSO-VERTEx. — That portion of the exo-skeleton of 

the upper portion of the cephalothorax which 

adjoins the abdomen, and is bounded laterally by 

the lamellae, and anteriorly by the provertex, when 

these parts are present. 
EcDYSis. — A change of skin, either during growth or 

on the transformation from one stage to another. 
EoTOSTRAOUM. — The median layer of the cuticle, 

usually much the thickest. 
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Endostraoom. — The inner layer of the cuticle. 

Epideme. — A chitinous infolding or projection of the 
cuticle into the body, preceding from one 
segment only, not between two. 

Epimbba. — Chitinous, rod-like or blade-like pieces sunk 
in the sternal cuticle of soft-skinned Acarina, and 
forming a rigid skeleton for the support of the 
legs. 

Epiostbacum. — The thin outer layer of the cuticle. 

ExPULSOBY VESICLES. — Paired sacB found in some Ori* 
batidce^ &c., chiefly in the abdomen, and con- 
taining an oily fluid, which they discharge to the 
exterior through a pore in the exo-skeleton. 

Femob. — The second free joint of the leg, counting 
from the body. 

Frons. — The portion of the superior exo-skeleton of 
the cephalothorax lying anterior to the pro- 
vertex, and bordered laterally by the genas. 

Genj:. — The portions of the exo-skeleton forming the 
sides of the rostrum. 

Genital plates. — Two chitinous folding-doors, forming 
part of the ventral exo-skeleton, and serving, 
when shut, to entirely close the opening through 
which the exterior genital organs are extruded. 

Heterodactyle claws. — In the Orihatidce^ tridactyle 
claws, of which the central unguis is different 
from the lateral ones. 

Hind gut. — In the Oiibatidcej the small intestine, the 
colon, and the rectum. 

HoMODACTYLE CLAWS. — In the Oribatidce^ tridactyle 
claws, of which all three ungues are similar. 

Imago. — See adult. 

Incomplete tbansfobmations. — ^A life-history wherein 
the immature stages differ from the adult, but 
which does not include any special inactive pupal 
period. 

Inebt stage. — ^A period of absolute inactivity preceding 
each transformation and ecdysis, and during which 
the creature seems dead. 
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Interlamellar hairs. — Two strong hairs usually pre- 
sent, arising from the dorso-vertex between, but 
in front of, the pseudo-stigmata. They are the 
inter-stigmatic hairs, or hairs of the vertex with 
Nicolet. 

Joint. — ^When a limb, palpus, &c.,is divided by articu- 
lations into more than one piece, "joint" means 
a piece between two articulations or beyond the 
last articulation ; not the articulation itself. 

Larva. — In the Oribatidce and most other Acarina^ the 
young creature after it has emerged from the egg 
and while it is still hexapod. 

Lamella. — Two chitinous, paired, longitudinal out- 
foldings of the cuticle of the cephalothorax, 
usually blade-like, bordering the sides of the dorso- 
vertex. 

Lamellar hairs. — Two conspicuous hairs usually borne, 
one on each lamella, at or near the anterior end 
(by thfe cusps when present), and directed for- 
ward or upward. 

Maxillary lip. — ^A lip below the mouth, formed by 
the fusion of the whole, or the basal parts of 
the maxillae, either with or without a true 
labium. 

Notogaster. — The dorsal surface of the abdomen. 

Nymph. — In the Oribatidce^ and most other Acarina^ 
the young creature after it has become octopod 
and before the last ecdysis. 

Opisthophragmatic processes. — Chitinous projections 
(usually two to four in number) springing from 
the posterior side of the phragma, and extending 
backward into the abdomen. 

Orismology. — The nomenclature of the different parts 
and terms applied thereto (terminology). 

Parasterna. — The thin portions of the sternal plate 
lying between the true sternum and the apode- 
mata. 

Periencephalon. — A clear outer casing which envelops 
the great supra-oesophageal ganglion. 
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Preventeiculab glands. — Two paired glands, lying one 
on each side of the oesophagus just where it enters 
the ventriculus. 

Pheagma. — The chitinous internal partition partially 
dividing the cephalothorax from the abdomen. 

Peogastee. — The anterior margin of the abdomen. 

Peovertex. — ^A short portion of the dorsal surface of 
the cephalothorax lying between the frons and the 
dorso-vertex. It is not always developed. 

PsEODO- STIGMATA. — Two paired, chitinous, tubular, or 
funnel-shaped organs, found at the base of the 
cephalothorax in all Orihatidce^ usually near the 
lateral margin, and formerly supposed to be true 
stigmata. 

PsEUDO-STiGMATic OBGANs. — Two paired, fleshy, or seti- 
form organs varying greatly in shape, &c., which 
proceed one from the interior of each pseudo- 
stigma, and probably are sense organs. 

Pteeomorphj:. — Two paired, chitinous, more or less 
flexible, wing-like expansions, of the anterior part 
of the lateral margin of the notogaster. 

Raptorial palpi. — Palpi with the distal joint articu- 
lated, usually near the base of the penultimate, so 
as to form seizing organs for predatory species. 

Rostral hairs — Two paired hairs set near the tip of 
the rostrum, and usually present ; sometimes there 
is a second pair farther back. 

Scleeite. — Any chitinous piece forming a rigid 
part, usually in a soft cuticle. 

Securiform. — Hatchet-shaped. 

Supee-coxal glands. — Saccular organs, usually doubled 
back and attached above the coxsb of the second 
pair of legs, possibly answering to the nephridia 
of Vermes. 

Tactile haie. — A long setiform hair arising from the 
upper and anterior surface of the distal end of 
the tibia, and forming an organ of touch. It is 
almost always present on the 1st pair of legs and 
sometimes on other pairs also. 
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Tarsus. — The distal joint of the leg — including the 
claw. 

Tectopedia. — Ridges formed by outfoldings of the 
chitinous cuticle, and which leave between them 
large cavities into which the front legs can be 
withdrawn or folded. There are usually two on 
each side. 

Tectum. — An organ supposed by Nicolet to exist, and 
to be a chitinous snelf, generally attached by its 
hind edge only, and overhanging the cephalo- 
thorax ; it does not, however, really exist. 

Tibia. — The penultimate joint of the leg, i.e. the 
fourth free joint, counting from the body. 

Transformations. — See complete transformations, and 
incomplete transformations. 

Translamella. — A chitinous ridge joining the lamellas 
(at the commencement of the cusps, if any), and 
bordering the dorso-yertex anteriorly. 

Ventral plate. — The chitinous shield covering the 
ventral surface of the abdomen, and pierced by 
the apertures which are closed by the genital and 
anal platen. 

Vagina. — The unpaired duct between the paired ovi* 
ducts and the ovipositor. 
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PLATE L 
Pelops acromios. (Page 208.) 

Fig. 1. Adult. X 75. 

2. Nymph. 

3. Under side of adult. X 80. 

4. Mouth-organs of nymph, as seen from below, 

with the mandibles fully extended. X 180. 
(a) Epistome (edge of camerastomum) ; (b) 
rostral hairs ; (c) mandibles ; (d) maxillas 
(seen nearly on edge) ; (e) palpi ; (/) labium ; 
ig) lingula. 

5. Labial organs of adult, seen from above (with- 

in) ; X 100. (e) palpi ; (rf) maxillaa ; (/) 
labium ; {g) lingula. 

6. Mandible of adult; X 125. (a) hollow space. 

7. Pseudo-stigma and pseudo-stigmatic organ of 

adult; X 200. 

8. Inter-lamellar hair of adult ; X 250. 

9. 1st leg of adult ; X 100. 

10. 2nd leg of adult; X 100. 

11. 3rd leg of adult ; X 100. 

12. 4th leg of adult ; X 100. 

Pelops farinosus. (Page 212.) 

13. Pseudo-stigma and pseudo-stigmatic organ ; 
X 250. 

N.B. — All amplifications and measurements are 
linear. 



PLATE IL 
Pelops LiEViOATUS.* (Page 213.) 

Fig. 1. Adult, clean. X 90. 

2. Adult, with coating of secreted matter (ordi- 

nary condition). X 90. 

3. Nymph. 

4. Egg in deutovium stage. 

5. Adult; mandible. X 260. 

6. Adult ; (s) pseudo-stigma ; (o) pseudo-stigmatic 

organ. X 260. 

7. Adult ; leg, 3rd pair. X 250. 



Pelops PHiEONOTUS. (Page 216.) 

8. Adult. X 85. 

9. Adult; mandible. X 600. 

10. Adult; labium. X 250. 

11. Adult; palpus. X 600. 

12. Adult; (s) pseudo-stigma; (o) pseudo-stig- 

matic organ. X 600. 



Pelops acromios. (Page 208.) 
13. Larva. 

* Written levigahu on the plate by an oyeraight. 



PLATE III. 

Okibata sphagni. (Page 223.) 

Fig. 1. Adult. X 165. 

2. Nymph. 

3. Adult ; {d) maxilla ; (c) palpus ; (h) maxillary 

lip. X 400. 

4. Adult; pseudo-stigma and pseudo-stigmatic 

organ (the latter seen within the pseudo- 
stigma). X 1000. 

5. Adult ; leg, 1st pair. X 250. 

6. Adult ; leg, 2nd pair. X 250. 

7. Adult ; leg, 3rd pair. X 250. 

8. Adult ; leg, 4th pair. (Closed up.) X 250. 



Oribata gracilis. (Page 225.) 

9. Adult. X 95. 
10. Nymph. 




Oi'ibata sphagni. Fig? 1-8- 
— , _ gracilis . 9-10. 



PLATE IV. 
Obtbata mollicomus.* (Page 227.) 

Fig. 1. Adult. X 80. 

2. Nymph. 

3. Nymph, during inert stage. 

4. Adult; mandible. X 220. 

5. Adult; (h) maxillary lip; {d) maxilla; (e) 

palpus. X 220. 

6. Adult; (s) pseudo-stigma; (o) pseudo-stig- 

matic organ seen from the side ; X 350. 

7. The same, seen on edge ; X 350. 

8. Adult ; leg, 2nd pair. X 220. 

9. Adult ; leg, 4th pair. X 220. 



Oribata Edwardsii. (Page 229.) 

10. Adult. X 65. 

11. Adult; mandible. X 220. 

12. Adult; the same, X 220; edge view; (a) 

edge of camerastomum ; (6) moveable chela ; 
(c) muscular bands attached to the same by 
tendon. (Drawn from a preparation pro- 
bably not quite in natural state.) 

13. Adult; (h) maxillary lip; {d) maxilla; (g) 

lingula ; (e) palpus ; (g^) muscular bands (ad- 
ductores maxillarum). X 220. 

14. Adult; pseudo-stigma and pseudo-stigmatic 

organ. X 220. 

15. Adult; leg, 1st pair, x 125. 

16. Adult ; leg, 3rd pair. X 125. 

17. Adult; leg, 4th pair. X 125. 

* Written molieomtu on the plate by an oversiglit. 




Onbata molicomus Fig^ 1 — 9. 
_.„ _ Edwardsii. - VQ-Tl. 



PLATE V. 
Ortbata lapidabia. (Page 230.) 

Fig. 1. Adult. X 55. 

2. Nymph. 

3. Anterior part of mandible of adult. X 180. 

4. Pseudo-stigma and pseudo-stigmatic organ of 

adult. X 360. 

5. The same ; var. a, X 360. 



Obibata globula. (Page 234.) 

6. Adult. X 40. 

7. Nymph. 

8. Mandible of adult. X 180. 

9. Palpus of adult. X 180. 

10. Pseudo-stigma and pseudo-stigmatic organ of 

adult. X 180. 

11. 4th leg of adult. X 75. 

12. Pteromorpha of adult. X 75. 




Oribata lapidaria FigM-B. 
, qlobula . 6 — li; 



PLATE VI. 

Obibata OBBicuLABis. (Page 236.) 

Fig. 1. Adult. X 70. 

3. Under side of adult. X 75. 

4. Labial organs of adult ; (d) maxillss ; (e) pal- 

pus ; (/) labium ; (g) lingula. X 220. 

5. Mandible of adult. X 200. 

6. Pseudo-stigma and pseudo-stigmatic organ of 

adult. X 360. 

7. 1 St leg of adult. X 125. 

8. 2nd leg of adult. X 125. 

9. 4th leg of adult. X 125. 



Obibata pibifobhis. (Page 238.) 

10. Adult. X 60. 
2. Nymph. 




Onbata ot-bicularia Fig^ 1- 
,_ . ._ piriformis - I*-'- 



PLATE VII. 

Oribata FUSCiPEs. (Page 241.) 



Fig. 1. Adult. X 80. 
2. Nymph. 



Oribata setosa. (Page 243.) 

3. Adult. X 80, 

4. Nymph. 

5. Adult ; mandible. X 360. 

6. Adult ; maxilla {d) ; and palpus (e). X 360. 

7. Adult; pseudo-stigma and pseudo-stigmatic 

organ. X 360. 

8. Adult; 1st leg. X 160. 

9. Adult ; 2nd leg. X 160. 

10. Adult ; 3rd leg. X 160. 

11. Adult; 4th leg. X 160. 

12. Adult ; lamellar hair. X 650. 




Oi'jljata iUecipes 1-2, Oiub.iCa jietosa^-U; 



PLATE VIII. 

Obibata quadbicobnuta. (Page 247.) 

Fig. 1. Adult. X 100. 

2. Nymph. 

3. Adult. X 100. Three-quarter view of under 

side; (a) hood of the rostrum; (6) greatly 
developed pectinated rostral hairs ; (c) point 
of mandibles ; (d) maxillas ; (/) labium ; (h) 
cusps of right lamella ; (Z) the right lamella ; 
{m) spine from centre of anterior edge of 
same (lamellar hair); (n) inter-lamellar hairs ; 
{s) pseudo - stigma ; (o) pseudo - stigmatic 
organ ; {k) pteromorpha ; {i) genital plates ; 
ij) anal plates, seen open ; {z) first tectope- 
diiim ; 1, 2, 3, 4, legs of the 1st, 2nd, 3rd, 
and 4th pairs respectively. 

4. Part of mandible of adult. X 250. 

5. Adult ; (h) maxillary lip ; (rf) maxilla ; (e) 

palpus. X 600. 

6. Hood of the rostrum of adult, seen from the 

dorsal surface, but showing the buccal open- 
ing and labium through the chitin, by trans- 
parency. X 300. (a) Flat depressed hori- 
zontal ridge round front of rostrum; (b) 
rostral hairs. 

7. Portion of the sternum of adult showing the 

first pair of tectopedia on edge. X 300. 

8. Adult ; side view of one of the same tectopedia. 

X 300. 

9. Adult ; leg, 1st pair. 
10. Adult; leg, 4th pair. 



Obibata trcta. (Page 251.) 
11. Adult. X 200. 



I ■ 



'I 



PLATE IX. 
Oribata punctata. (Page 253.) 

Fig. 1. Adult. X 80. 

2. Nymph. 

3. Adult ; under side, X 80, showing the way the 

legs are folded and protected by the ptero- 
morphaB and tectopedia. (a) Edge of epis- 
tome (camerastomum) ; (/) labium with palpi 
and maxillaB showing below the same ; (u) 
lamellaB ; {() genital plates ; (J) anal plates ; 
(h) pteromorpha ; (/) prolonged point of 
same ; (m) 2nd tectopedium ; (n) reflexed 
edge of notogaster embracing the ventral 
plate : (1) 1st pair of legs ; (2) 2nd pair of 
legs ; (3) 3rd pair of legs ; (4) 4th pair of 
legs. 

4. Adult; rather more than side view, X 80, 

more of the dorsal than ventral surface being 
shown. Lettering the same as fig. 3, and (d) 
maxilla; (e) palpus; (o) pseudostigmatic 
organ; (t) dorso-vertex ; {v) inter-lamellar 
hairs. 

5. Adult; mandible. X 165. 

6. Adult; (h) maxillary lip; (d) maxillas; (e) 

palpi. X 165. 

7. Adult; (s) pseudo-stigma; (o) pseudo-stig- 

matic organ. X 165. 

8. Adult; leg of the 1st pair. X 165. 

9. Adult; leg of the 3rd pair. X 165. 

10. Adult; leg of the 4th pair. X 165. 

11. Adult; (k) pteromorpha; (l) prolonged point 

point of the same; (n) part of the noto- 
gastral shield. X 100. 

12. Adult; one of the genital plates, seen from 

within, X 165. 

13. Adult; one of the anal plates. X 165. 

14. Adult; ovipositor of female retracted, showing 

the invagination (like the finger of a glove). 
X 165. 
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PLATE X. 

Oribata alata. (Page 257.) 

Fig. 1. Adult. X 60. 

2. Nymph. 

3. Adult; mandible. X 200. 

4. Adult ; (s) pseudo-stigma, and (o) pseudo-stig- 

matic organ. X 200. 

5. Adult; leg, 4tli pair, X 125. 
12. Adult ; pteromorpha. 



Oribata cuspidata. (Page 260.) 

6. Adult. X 150. 

7. Nymph. 

8. Adult ; maxillary lip seen from within. X 

260. (d) maxilla ; (e) palpus ; (h) lip. 

9. Adult; mandible. X 550. 

10. Adult ; (s) pseudo-stigma, and (o) pseudo-stig- 

matic organ. X 550. 

11. Adult; leg, 4th pair. X 260. 




Oribata alata. Fic)»l--5. 
— . — cuEpida.ta .' 6 — 11. 
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PLATE XI. 
Obibata Lucasii. (Page 262.) 

Fig. 1. Adult. X 85. 

2. Nymph. 

3. Adult; («) pseudo-stigma; (o) pseudo-stig* 

matic organ. X 600. 

4. Adult ; pteromorpha. X 250. 

5. Adult ; leg, Ist pair. X 250. 



Obibata avbnipeba.* (Page 264.) 

6. Adult. X L40. 

7. Adult; mandible. X 350. 

8. Adult; (s) pseudo-stigma ; (o) pseudo-stigmatic 

organ. X 600. 

9. Adult; pteromorpha. X 250. 

10. Adult; leg, 1st pair. X 350. 

11. Adult; leg, 4th pair. X 350. 



Obibata obbiculabis. (Page 236.) 
12. Nymph. 

* The final a is omitted on the plate. 
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PLATE XII. 
Oribata PABMELiiE. (Page 265.) 

Fig, 1, Adult. X 100. 

2. Nymph. 

3. Adult ; chela of mandible. X 430. 

4. Adult; pseudo-stigma and pseudo-stigmatio 

organ. X 430. 

5. Adult ; leg, 4th pair. X 350. 



Obibata fusigeba.* (Page 268.) 

6. Adult. X 125. 

7. Nymph. 

8. Adult; mandible. X 800. 

9. Adult ; pseudo-stigma and pseudo-stigmatic 

organ, X 800. 

10. Adult; leg, 1st pair. X 550. 

11. Adult; leg, 4th pair. X 550. 

* The final a is omitted on the plate. 




Oribata parmelise Fio* 1—5. 
— . — fusiger .' 6 — U. 



PLATE XIII. 
Leiosoma (cepheus) simile.* (Page 276.) 

Fig. 1. Adult. X 60. 

2. Nymph. 

3. Adult; mandible. X 250. 

4. Adult; palpus. X 250. 

5. Adult; («) pseudo-stigma; (o) pseudo-stigmatic 

organ. X 250. 

6. Adult; Istleg. X 120. 

7. Adult; 4tlileg. X 120. 

Leiosoma (cepheus) ovatum. (Page 278.) 

8. Adult. X 80. 

9. Nymph. 

10. Adult; chela of mandible. X 350. 

11. Adult; (d) maxilla; (ej palpus; (/) maxillary 

lip; (g) lingula. X 200. 

12. Adult; {s) pseudo-stigma; (o) pseudo-stig- 

matic organ. X 550. 

13. Adult; leg, 1st pair, from within. X 200. 

14. Adult ; leg, 4th pair. X 200. 

* Written iimUi on the plate by an OTersight. 
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Leiosoma similis.Fiqf 1-7, 
— , ovatum . ft - V^ 



PLATE XIV. 
Leiosoma (cepheus) palmicinotum. (Page 280.) 

Fig. 1 . Egg at commencement of the deutovium stage. 
X 80. 

2. Larva. 

3. A piece of lichen with nymphs in situ on the 

underside. 

4. Adult; (s) pseudo-stigma; (o) pseudo-stig- 

matic organ. X 500. 

5. Adult ; leg, 1st pair. X 120. 

6. Adult ; leg, 3rd pair. X 120. 



Serrarius microcephalus. (Page 272.) 

7. Adult. X 100. 

8. Adult; mandible. X 250. 

9. Adult; serrated end of the same mandible. 

X 500. 

10. Adult; two teeth of the same serrature. X 

2000. 

11 . Adult ; labium and coalesced maxillad seen from 

within, the palpi having been removed. X 
250. 

1 2. Adult ; palpus. X 250. 

13. Adult; (s) pseudo- stigma; (o) pseudo-stigmatic 

organ. X 550. 




Leioaoma palmicinctum 1-6. 
Serrorius microcephaluB . 7-13. 



PLATE XV. 

Lbiosoma (cepheus) PALMiciNCTDii. (Page 280.) 

Fig. 1. Nymph, X about 55. This is drawn from a 
fully grown specimen (dorsal aspect). The 
central ellipse, with the innermost set of 
scales attached to it, is the larval notogastral 
skin. The other rows of scales belong to the 
successive nymphal skins. 

2. Nymph nearly full grown ; ventral aspect. 

X about 30. (a) scales of present skin ; (6) 
true edge of the body ; (c) flattened expan- 
sion of the margin of the abdomen ; {d) 
arched central part of abdomen, bearing (e) 
anal plates and (/) plates which will be genital 
in the adult ; (g) trophi. 

3. One of the scales or hairs, (a) edge of body ; 

(6) brown apophysis; (c) lateral points of 
apophysis ; (d) colourless dotted head of 
central part of apophysis; (e) membranous 
expansion with black nervures. 

4. Adult. X 40, (a) Pseudo-stigmatic organs ; 

(6) inter-lamellar hairs. 

5. Adult; mandible. X 115. 

6. Adult ; (a) labium ; (6) maxilla ; (c) palpus ; 

(d) lingula. X 115. 



PLATE XVI. 

Cephbus ocellatcjs. (Page 287.) 

Fig. 1. Adult. X 80. 

2. Nymph, not quite full grown ; showing larval, 

and two nymphal, cast notogastral skins ; 
the bordering scales of the existing skin not 
having yet passed far beyond those of the 
former skin. 

3. Adult; mandible. X 370. 

4. Adult; palpus. X 370. 

5. Adult ; pseudo-stigma and pseudo-stigmatic 

organ. X 370. 

6. Adult; leg, 1st pair. X 170. 

7. Adult ; claw, 3rd pair. X 750. 



Cepheus bifidatus. (Page 290) 

8. Adult. X 62. 

Cepheus tegeoceands. (Page 292.) 

9. Adult. X 70, side view ; (a) hood of rostrum ; 

(h) rostral hairs; (c) right mandible ex- 
truded ; (d) maxilla ; (I) lamella ; (o) pseudo- 
stigmatic organ ; (n) mterlameUar hairs ; (1, 
2, 3, 4), right legs of the 1st, 2nd9 3rd, and 
4th pairs ; {no) the notogaster. 




Cepheus ocellatus I —7 

bifidatus 8. 

, tegeocranus 9. 
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PLATE XVII. 

Cepheus TEGEOcfiANUS. (Page 292.) 

Fig. 1. Adult. X 70. 

2. Nymph. 

3. Adult, under side, X 70 ; (a) epistome (edge 

of camerastomum ; (/) labium ; (h) maxillary 
lip ; (r) first tectopedium ; {m) second ditto ; 
(o) pseudo-stigmatic organ ; (it) reflexed edge 
of the notogastral plate embracing the ven- 
tral; (t) depressed area in which the last 
three legs are inserted ; (an) anal plates. 

4. Adult ; mandible. X 160 ; (a) tendon for 

retraction of the whole mandible ; (6) tendon 
for opening the chelae ; (c) tendon for closing 
the same ; seen through the chitin. 

5. Adult; (A) maxillary lip; (d) maxillaB; (e) 

palpus ; (p) pharynx. 

6. Adult ; (s) pseudo-stigma ; (o) pseudo-stigmatic 

organ. X 270. 

7. Adult; leg, 1st pair. X 85. 

8. Adult ; leg, 2nd pair. X 85. 

9. Adult ; leg, 3rd pair. X 85. 

10. Adult ; leg, 4th pair. X 85. 

11. Adult; one of the claws. X 270. 



Cepheus latus. (Page 295.) 
12. Adult. X 55. 




Cepheus tegeocranus. 1 _U. 
_ . _ latus. . , 12. 



PLATE XVIII. 
ScuTOVERTEx scuLPTUS. (Page 299.) 

Fig. 1. Adult. X 65. 

2. Nymph. 

3. Adult; mandible. X 325. 

4. Adult ; {h) maxillary lip from within ; {d) 

maxilla ; {e) palpus not showing basal joint. 
X 325. 

5. Adult; (s) pseudo-stigma ; (o) pseudo-stigmatic 

organ. X 325. 

6. Adult ; leg of the 1st pair. X 140. 

7. Adult ; leg of the 2nd pair. X 140. 

8. Adult ; leg of the 4th pair. X 140. 



ScuTOVERTEX MACULATUS. (Page 302.) 

9. Adult. X 85. 

10. Nymph. 

11. Adult; mandible. X 370. 

12. Adult; (//) maxillary lip; (e) palpus. X 370. 

13. Adult; (s) pseudo-stigma ; (o) pseudo-stigmatic 

organ. X 370. 

14. Adult; leg of the 2nd pair. X 170. 

15. Adult ; leg of the 3rd pair. X 170. 

16. Adult; ungues. X 500. 



PLATE XVra 
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Scutovertex sculptus . Fit(^ 1 - 8 
-— . maculatus .' 9-16. 



PLATE XIX. 

Tegeocbanus latus. (Page 310.) 

Fig. 1. Adult. X 65. 

2. Nymph, full grown. 

3. Larva. 

4. Adult ; chela of mandible. X 300. 

5. Adult; palpus. X 380. 

6. Adult; (s) pseudo-stigma ; (o) paeudo-stigmatic 

organ. X 380. 

7. Adult; leg, 1st pair. X 180. 

8. Adult ; leg, 3rd pair. X 180. 

9. Adult ; leg, 4th pair. X 180. 



PLATE XK 




Te^eocr&nuB. lat\xa. 



PLATE XX. 
Tegboobamus oobiao£US. (Page 316.) 

Fig. 1. Adult. X 90. 

2. Nymph. 

3. Adult, under side; X 65. (a) epistome; (6) 

rostral hairs; (/) labium; (n) reflexed edge 
of notogastral plate embracing the ventral ; 
(k) depressed area of the ventral plate in 
which the last three pairs of legs are set ; 
(m) sternum; (p) apodemata. 

4. Adult; (s) pseudo-stigma; (o) pseudo-stigmatio 

organ. X 500. 

5. Adult ; leg, 1st pair, from within. X 220. 

6. Adult ; leg, 2nd pair, from without. X 220. 

7. Adult ; leg, 3rd pair, from without. X 220. 

8. Adult ; leg, 4th pair, from without. X 220. 



Teqeocbanus femobalis. (Page 318.) 
9. Adult. X 70. 








Teqeocranus coriacfu:; 1 -8 



PLATE XXI. 
Tegeocranus labyeinthicus. (Page 319.) 

Fig. 1. Adult. X 90. 

2. Nymph (young). 

3. Adult ; part of the mandible. X 500. 

4. Adult ; (h) half of maxillary lip ; (d) maxilla ; 

(e) palpus. X 280. 

6. Adult ; leg, 1st pair. X 280. 

7. Adult ; leg, 2nd pair. X 280. 

8. Adult ; leg, 4th pair. X 280. 



Tegeocrakus MARGiNATUS. (Page 322.) 

5. Adult ; (s) pseudo-stigma ; (o) pseudo-stigmatio 
organ. X 500. 



Tegeocranus velatus. (Page 313.) 

9. Adult. X 140. 

10. Nymph. 

11. Adult; mandible. X 425. 

12. Adult; palpus. X 425. 

13. Adult; (8) pseudo-stigma ; (o) pseudo-stigmatio 

organ. X 425. 

14. Adult ; leg, 1st pair. X 425. 

15. Adult ; leg, 4th pair, x 425. 




Tegeocranus labyrinthicus 1 _8- 
„ velatua 9_\5. 
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PLATE XXII. 
Tegeogbanus MABGiMATUS. (Page 322.) 



Fig. 1. Adult. X 90. 
2. Nymph. 



Tegeogbanus labybinthicds. (Page 319.) 

3. Adult; (s) pseudo-stigma ; (o) pseudo-stigmatic 
organ. X 450. 



Tegeogbanus elongatus. (Page 324.) 

4. Adult. X 70. 

5. Larva. 

6. Adult; mandible. X 220. 

7. Adult; (h) portion of labium; (d) maxilla; (ei) 

palpus. X 220. 

8. Adult ; («) pseudo-stigma ; (o) pseudo-stigmatic 

organ. X 500. 

9. Adult; leg, 1st pair. X 220. 
10. Adult ; leg, 4th pair. X 220. 



Tegeogbanus gobiageus. (Page 316.) 
11. Adult; three-quarter ventral view. X 80. 



PLATE XXU. 




Tegeocranug marginatus 1-2. T. labynnthicu-s 3. 
— » — elongatus 4-10. T. coris,ce.M-a 'ii. 



PLATE XXIII. 

Outlines of cephalo-thoraces, for identification. Genera 

Pelops and Oeibata. 



Fig. 1. Pelops aoromios. (Page 208.) 

2. — PH^oNOTUS. (Page 216.) 

3. Oribata gracilis. (Page 225.^ 

4. — MOLLicoMUS. (Page 227.) 

5. — Edwardsii. (Page 229.' 

6. — LAPiDARLA. (Page 230.^ 

7. — OLOBULA. (Page 234.^ 

8. — FusoiPES. (Page 241 .\ 

9. — SETOSA. (Page 243.^ 
10. — PUNCTATA. (Page 253.) 
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PLATE XXIV. 

Outlines of cephalo-thoraces^ for identification. Genera 
Obibata and Leiosoma (Cepheus). 

Fig. 1. Oribata cuspiDATA. (Page 260.) 

2. — LuoAsii. (Page 262.) 

3. — AVENiFEBA. (Page 264.) 

4. Leiosoma (Cepheus) simile. (Pag© 276.) 

5. — — ovATUM. (Page 278.) 

6. — — PALMiciNOTUM. (Page 280.) 



Labia J ^c, illustrative of genera. 

7. Pelops aoromios. (Page 208.) 

8. Obibata globula. (Page 234.) 

9. Leiosoma (Cepheus) simile. (Page 276.) 

10. Cepheus tegeoobanus. (Page 292.) 

11. ScuTOVEBTEx scuLPTUs. (Page 299.) 

12. Tegeocbamus cobiaceus. (Page 316.) 
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PLAT£ A. 

EXO-BKELXTOV. 

Fig. 1. Outline of the cephalothorax of Orihaia piriformii seen from 
above. X 125. (a) Hood ; (r) first tectopediam ; (m) second 
ditto. This is drawn from a large specimen. 

2. Half of the maxillary lip (or labium) of Oribaia piriformis 

seen from below (without), x 350. (/) Labium ; (//) hinge 
of same ; {d) maxilla ; (d d) outline of internal portion of 
ditto (seen through the labium) in which the muscles are 
inserted. The arrow points to the part where the palpus 
would be attached. 

3. Distal portion of same maxilla, seen from within ; showing the 

denticulation. 

4. The palpus of Orihata piriformis, X 350. The joints are 

numbered, commencing with the proximal and ending with, 
the distal joint. 

5. The rieht mandible of Orihata piriformis seen from the left side. 

(▲) Moveable limb ; (b) fixc^ ditto ; (c) chitinous projection 
for the attachment of the tendon of the retractor muscles ; 
(d) hollow allowing the passage of the muscles into the 
interior of the mandible. 

6. Cephalothorax of OribcUa piriformis, X 125. Three-quarter 

view, legs having been removed, (a) Hood of rostrum ; (t) 
doi*so-vertex ; (f) lamellae, joined by the cross ridge ftrans* 
lamella) anteriorly; (r) first tectopedium; {p) acetaoulum 
for the insertion of the coxa of the first leg ; (s) pseudo- 
stigma; (o) pseudo-stigmatic organ; (b) rostral hair; (k) 
lamellar hair. 

7. The same seen from above, but artificially flattened out to show 

how the first leg is protected by the lamella and first tecto- 
pedium. On the right side the leg is in the position it 
occupies when the creature fears danger. On the left side 
the leg has been removed. Same lettering as in last figure. 

8. Oribaia piriformis seen from above, the notogaster and the legs 

having been removed to show the internal arrangement of 
the ventral plate. X 50. Same lettering as last two plates 
and (m) second tectopedium; {ap) apodemata; (i) genital 
plates ; {j) anal plat'CS. 

9. Anterior portion of the right side of the ventral plate of Ori. 

bata piriformis seen from above (within) to show the apode- 
mata and steiTium, and basilar cavities (acetabula) for the 
insertion of the legs, x 250. (ep) Epistome ; (m) second 
tectopedium; (st) sternum; (i) genital opening; (ap) apo- 
demata. 

10. The same part in Nothrus iheleprochu. Same lettering. 

11. Cavity for the insertion of the 4th leg of Ortbata piriformis, 

and acetabulum of same, and apodema, seen from within ; 
but looking transversely at it, not from behind, x 250. 

12 Whole pseudo-stigmatic organ, and 13, section of the psendo- 
stigpna of Oribaia piriformis. X 700. (pa) Farietefl of the 
pseudo-stigma ; («) opening of the pseudo-stig^ma oommnni- 
cating at (si) with the interior ; (o) pseudo-atigmatio organ. 
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PLATE B. 

£X0-8KSLET0N OW THS ApPKNDAOES. 

Fig. 1. Fii^ leg of Onbci^a piri/ormM, seen from witbout. X 250. (1) 
The coxa ; (la) portion of same inserted into the body, and 
working in the basilar cavity ; (2) the femur; (3) the genoal ; 
(4) the tibia ; (5) the tarsus and ungues. 

2. Coxa of same leg ; side view, x 250. (a) The tendon torn 

away from its attachment ; (&) the same as (1 a), fig. 1. 

3. Coxa of Ist leg of Nothrua theleprocbu. x 170. Same 

lettering. 

4. The same ; side view ; same amplification and lettering. 

5. Coxa of Ist leg of TegeocrantAs coriaeeus, X 200. Same 

lettering. 

6. Femur of 1st leg of Oribata piriformis, x 250. (a) Proximal 

end. 

7. Femur of Ist leg of Nothrus theleproehu, X 170. (a) Blade. 

8. Femur of Ist leg of Tegeocranus cariaceus, X 200. 

9. Genual of Ist leg of Oribata piriformis. X 250. 

10. Genual of Ist leg of Nothrus (heleprocius, X 170. 

11. Tibia of Ist leg of Oribata piriformis. X 250. (a) Tactile 

hair. 

12. Tibia of 1st leg of Nothrus iheleprocius. X 170. (a) Tactile 

hair. 

13. Tarsus and ungues of Ist leg of Oribata piriformis. X 250. 

14. Tha B&me of Nothrus theleproctus, X 170. 

15. Coxa of 4th leg of Oribata piriformis, from without. X 250. 

(a) Blade ; (6) portion inserted into the body. 

16. The same of Nothrus tJieleproctus, from within. X 170. Same 

lettering. 

17. The same of Tegeocranus lotus, x 200. (a) Blade; (&) as in 

last two figures ; (c) hole for insertion of the femur. 

18. Femur and genual of 4th leg of Oribata piriformis, from without. 

X 250. (a) Blade ; (6) portion inserted within the coxa. 

19. Femur of same leg from within; same amplification and 

lettering. 

20. Femur of 4th leg of Nothrus theleproctus. X 170. Same 

lettering. 

21. Genual of 4th leg of Oribaia piriformis. X 250. (d) Proximal 

end. 

22. The same of Nothrus theleproctus, X 170. Same lettering. 

23. Tibia of 4th leg of Oribata piriformis. X 250. 

24. The same of Nothrus theleproctus. x 170. 

25. Tarsus without ungues of Oribaia piHformis. X 250 (a) Portion 

where the ungues are attached. 

26. The same of Nothrus tJieleproctus. X 170. Same lettering. 

27. Tridactyle claw of Oribata piriformis, x 700. 

28. Central unguis of same detached, x 700. 

29. Monodactyle claw of Tegeocranus coriaceus. x 700. 
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PLATE C. 

EXO-BKELETOK. 

Fig. 1, "SoUyfpMtrdl shiiAd of Oribaki piriformis. X 60. (a) Notogaster ; 
(b b) pttiromorphsB ; (c) clear spot. 

2. Notogastral shield of Tegeoeranus eoriaeetu, X 80. 

3. Left pteromorpha of OriboUa piriformis, seen from abore. X 

125. (a) Portion of the notogaster; (6) pteromorpha. 

4. The same, turned over to show the under surfisuse ; same ampli. 

fication. 

5. Left geuital plate of Oribata piriformis, seen from below, x 

250. 

6. Left anal plate of Oribata piriformis, seen from below. X 250. 

7. Right anal plate of same, x 250. Three-quarter view, to show 

currature. 

8. Crenital plates of Nothrus theleprocius, x 200. 

9. Anal plates of same, x 200. (a) end of fig. 10. 

10. Chitinous piece situated in the abdomen, within the anal plates, 

having the end ( a) turned towards those plates, and the 
curved part toward the genital plates. X 700. 

11. A portion of the notogaster of Oribata globtda, x 350. 

12. A portion of the notogaster of Cepheus iegeocramis, x 350. 

13. Diagrammatic view of half the cephalothorax of an Oribata. (1) 

The frons ; (2) one of the gensB ; (3) rostral hair ; (4) pro- 
vertex ; (5) dorso-vertex ; (6) one of the lamelhe; (7) trans- 
lamella; ^8) lamellar hair; (9) inter-lamellar hair; (10) first 
tectopedium ; (11) pseudo-stigma; (12) pseudo-stigmatic 
organ. 

li. Diagrammatic side view of the cephalothorax of an Oribatc^ 
same numbering, and (13) acropleuron ; (14) basiplcuron ; 
(15) second tectopedium. 

15. Longitudinal section through the cephalothorax of Oribata 

piriformis; same numbering, showing the trans-lamella cut 
across. 

16. Longitudinal section through the cephalothorax of Cepheus 

tegeoeranus, not quite central. The piece turned over and 
seen from inside, so as to show that the lamella is an out- 
folding of the cuticle. The lamelks in Cepheus curve 
towards each other and almost meet, thus the section cats 
across one lamella. 

17. Cephalothoi'ax of Pelops acromios. (k h) Inter-lamellar hairs ; 

(w) phragma ; {x) central and (y) lateral opistho-phragmatic 
processes. 

18. Progaster of Pelops acromios from above. 

19. The same, turned over and seen from within. 
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PLATE D. 
Internal Anatomy. 

PlO. 1. Nothrus iheleproctu8, male; dorsal aspect. X about 60. The 
notogastral shield, the underlying fatty tissue, and the 
muscles, have been removed. The internal organs are shown 
protruding, as they usually do when the creature is opened, 
as though they were too large to be contained in the ventral 
plate. Part of the oesophagus is seen at the top (the brain 
having been removed) ; the proven trie ular glands (brown) 
lie on each side of the ousophagus. The ventriculus is 
coloured pink ; part of it, and the whole of the cceca, are 
covered with botryoidal tissue (yellow). The testes (white 
shaded with blue) show at the sides, protruding below the 
alimentary canal. 

2. Hoplophora magna ; female ; lateral aspect. X about 50. The 

chitin at the side, and the fatty tissue and muscles have been 
removed. The alimentary canal (ventriculus, colon, and 
rectum) are coloured pink ; the ca3ca are strongly spotted. 
Preventricular glands brown; supercoxal gland (near to 
pre ventricular) white, with the vesicles yellow. Expulsory 
vesicle (between supercoxal and ovaries) white. Ovary 
and oviducts white shaded with blue. The rostrum (a) is 
shown raised; the legs extended; the genital plates (gp) and 
anal plates (ap) open ; and the genital suckers (gs) extruded. 
The maxillffi are seen between the legs. 

3. Tegeocranua lotus ; female ; dorsal aspect; x .55. The noto- 

gastral shield, fatty tissue and muscles have been removed. 
The whole alimentary canal is shown. The brain (grey) lies 
above the cesophagus and between the preventricular glands. 
The BupercoxsLl glands (grey) are outside the preventricular. 
The mandibles are seen from above and behind, their re- 
tractor muscles cut short. The trachesB are seen proceeding 
to the acetabula of the legs. The great dorsal ti*achea to 
the third leg. The great ventral trachea is only seen where 
it emerges from below other organs. The lateral trachesB 
are scarcely seen. None of the trachese would really be seen 
quite as far as the acetabula without dissecting, <&c., as they 
dip down to reach the acetabula, and are hidden by other 
organs. This also applies to fig. 4. 

4. Oribata lapidaria. X about 45. Ventral aspect. Diagram 

to show the course of the trachero. The positions of the 
genital and anal plates and of the alimentary canal are 
indicated. The internal organs are supposed to be seen 
through the ventral plates (rendered transparent). Cephalo- 
thoracic and great dorsal tracheae yellow; lateral trachese 
red ; great ventral traoheiB black. 

5. Bight half of the chitinous parts of Tegeocranua l<Uu8, x 

about 110. The dorsal parts have been removed to show the 
apodemata, and the acetabula of the legs with the trachcaa 
proceeding from them. The tracheaB are washed out of posi- 



PLATE D (continued). 

tion to show them, (a a) cephalo-thoracic trachess; (6) 
lateral trachea ; (c) great dorsal trachea ; (d) great ventral 
ti*achea. 

6. Acetabalam of the 1st (left) le^ of Damau9 clavipes, with doable 

air-sac and trachesB proceeding therefrom. 

7. Acetabalam of the 3rd left leg of the same species, with single 

air-sac and trachea. 

8. Acetabalam of the 3rd right leg of DamatLS geniculaius, seen 

more from below than in fig. 7. 

9. Balboas ending of the great dorsal trachea of Damans genicu* 

lotus tmmediat>ely within the endostracum. 

10. A portion of one of the larger ti*acheaa of Damaus genietdatus, 

altter being subjected to pressure in glycerine jelly, showing 
the spiral structure revealed by this process. 

11. Air-sac near the mouth of Nothrus theleproctvs. X about 190. 

12. Nothrus theleproctus, (ce) oesophagus ; (vt) ventriculus ; {pv) 

pre?entricular glands; (6r) the brain, the light portion 
being the peri-encephalon. 

13. The pseado-stigma of Nothrus palustris, seen from inside the 

body, to show the bunch of small air-sacs springing from its 
interior, x 200. 

14. The same part in Hoplophora magna, x 250. Showing the 

three small sacs. 

15. The same part in Nothrus theleproctus. x 200. Showing the 

single cornucopia-shaped sac. 

16. Interior portion of the pseudo-stigmatic organ of Leiosoma 

{Cepheus) palmicinctum, broken at both ends, showing the 
curved form, x 350. 

17. Two tracheae of Danueue aenicuiatus, uniting into a single 

trunk before their attachment to the acetabalam of the 
second leg. 



PLATE £. 

Alimentabt Gakal. 

All the drawings are made from specimens stained with heBmatoxaJin. 
(ce) (Esophagus; {in) ingluvies; (vt) yentriculus; (n) small intestine; 
(co) colon; (ccpjcajca; (r) rectum; (pv) pre-ventncular glands; (ap) 
anal plates ; (/) labium ; {d) mazillsQ ; (e) palpi. 

Fig. 1. Alimentary canal of Hermannia arreeta ; side yiew to show the 
natural position of the parts. X 60. 

2. Alimentary canal of Hoplophora nutgnOt extended, dorsal 

aspect. X 50 

3. The same of Nothnu Iheleproelus, X 50. 

4. The same of DamcBUB geniculaius, x 35. 

5. The same of Damceus elavipes, X 50. Showing food-masses 

in most divisions of the canaL 

6. The same of OrihcUa punctata, X 55. 

7. Yentriculus, caeca, &c., of Oribata punctata, lately emerged, 

showing the different form of the caeca common at that 
period, and the distribution of the food in the yentricolus 
and cicca. 

8. The same of Leiosoma palmtcinctum, three-quarter yiew. x 50. 

Showing the pre-vcntricular glands dissected away from the 
canal in order to show the ducts. 

9. The same. Same species ; larger specimen ; front yiew. X 50. 

10. A portion of the wall of the ingluvies of Leioaomapalmieinctum 

(seen from the outside), cut open and spread out» to show 
the transverse and longitudinal bands of muscle. X 120. 

11. A portion of the wall of the yentriculus of Notcupis bipilU 

(from outside), young specimen. X 200. Showing the effect 
of the cellulation and thin layer of botryoidal tissue as seen 
from above. 

12. Transverse section through the wall of the yentriculus of 

DaiTuetis geniculaius. X 300. (b) Bot^oidal tissue; (tp) 
tunica propria ; {g) young Gregarines (Parasites) adhering 
to the walls of the yentriculus. 

13. Longitudinal section through the thin portion of the small 

intestine of OribcUa punctata, X 400. 

14. A portion of the distal end of one of the cceca of Leiotoma 

simile, laid open, and seen from within, to show the glandular 
structure. X 150. 

15. Preventricular gland and duct of Tegeocranus laiw, X 100. 

16. Group of detached Gregarines (Parasites) from the interior of 

the yentriculus of one of the Oribatida, x 200. 

17. The edge of the yentral plate of Darmeus genicukAug. x 100* 

Showing the bands of muscle which attach it to the note* 
master. (The bands are turned outward in the drawing to 
uiow them.) (a) Edge of yentral plate ; (6) baadB of muade ; 
(e) coxa of one of the legs. 



PUiTE E . 




PLATE P. 

Male Repboductiye System ; &c. 

i^enres 1 to 5 are from preparations stained with hsamatozalixi. 
{U) Lobes of the testis; {va) flat portion of same, probably functioning 
as a vesicnla seminalis ; (vd) vasa deferentia ; {de) ductus ejaculatorioe ; 
(p) penis ; (2>«) penial skeleton and sclerites ; (gp) genital plates ; (t) 
tendons for moving same ; (m) muscles attached to these tendons ; {ap) 
anal plates ; {gs) genital suckers (so called). 

Pig. 1. Male reproductive system of Danueus geniculahu, x 50. Seen 
from below, the lobes of the testes being turned outward to 
show the whole. 

2. The same of Pelopa acromios. x 35. Not showing the genital 

plates, (&c. 

3. The same of Cepheus tegeocranus, from above. X 50. (a) 

accessory sacks of large globular cells. 

4. The same of Noihnta theleproctut, from below, x 40, 

5. The same of Oribata lapidaria, from below, x 40. 

6. Ductus ejaculatorius and penis of Damceua geniculatus, x 750. 

Side view. 

7< The same ; same species, from above. X 400. 

8. Penial skeleton and sclerites of Noihrua thdeproclua, X 600. 

9. Penis of the same species, side view, x 1500. 

10. Semen of Damceua geniculatua, x 1500. 

11. One of the genital suckers of Leiosoma nmUe. x 350. (cr) 

Chitinous ring ; (a) clear membranous collapsible portion ; 
(rni) retractor muscles. 

12. Super-coxal gland of Leiotfoma jJo/miHnc^m. X 350. (a) Gland; 

(b) globular body (vesicle P). 

13. A portion of the left side of the same species ; the dorsal shield 

and all the internal organs, except the super-cozal gland, 
having been removed, (a) wall of the rostrum ; (6) 1st leg ; 

(c) 2nd leg; {ac) supercoxal gland. 

14. Anal sack of Noihrua theleproctua, x 100. (aa) Sack. 

15. Expulsory vesicle and lateral tubular chitinous projection of 

Hemiannia arrecta, x 70. 

16. Similar vesicle and foramen in the chitin of JJermatmia oieeo. 

X 70. 

17. Expulsory vesicle of Hophphora magna. X 100. (eo) Ooza of 

leg ; {ep) epimeron ; {ex v) expulsory vesicle. 
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PLATE G. 

Female Bepboductiye System. 

{(w) Ovarj ; {od) oviducts (mostlj containing ova, in various stages) ; 
{od') portion of same between ovary and uterine chamber ; {tU) globular 
expansion, or uterine chamber of oviduct (containing an ovum in course 
of development in fifj:. 1); {va) vagina; (op) ovipositor; (e) cuspa of 
same ; (gp) genital plates ; iga) the so-called genital suckers ; (t) ten- 
dons for moving genital plates ; (m) muscles attacked by same tendons ; 
(ap) anal plates. 

Eig. 1. Female reproductive organs of Danueus genieulaiuB, Mature 
specimen with ovary nearly exhausted. X 50. 

2. The same of Cepheue teaeoeranus. Mature specimen, but ovary 

in full action, x 60. 

3. The same of Oribata lapidaria, when the creature baa just 

emerged from the nymphaU state. X 40. 

4. The same of Oribata glohula, immature and still very small. 

X 55. 

5. A portion of the ovary and oviduct of Danuttu genictdahu, 

including the uterine chamber, x 120. 

6. A small portion of the oviduct, containing an ovum of Oribata 

punctata ; X 70 ; to show the character of the ovum of that 
species while still in the oviduct. 

7. Genital plate and ovipositor, fully extended, ofLeioaoma palmi- 

einctuyn, x 100. 

8. The same. Same species, to show the different forms which the 

ovipositor is capable of assuming. 

9. Genital plates and ovipositor, partly extended, of the same 

species, (vp) a portion of the ventral plate. 

10. Ovipositor, &c., of Oribata globula, retracted. 

11. Ovipositor of Notaspis Iticarum, extended. 

12. Yagina and ovipositor of Damaua clavipes, x 150. 
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